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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms in the publication of complete disser- 
tation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will be 
found an indication of the number of pages in the original typescript and the Library of Congress 


card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVIII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. 


With the installation of a Xerographic processor University Microfilms is able to offer Xerox 
prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doctoral dis- 
sertations from graduate schools participating in the publication of dissertations on microfilm. 


The rate is four cents per page, with a minimum charge of $2.00 for each dissertation. This 
amazingly low cost for non-edition printed materials is made possible by the extreme speed of 
Xerography. 


Prints will ordinarily be furnished in roll form. The separate pages may be cut apart by the 
purchaser. For an additional charge of $2.00, we will cut the pages apart and bind them with plastic 
spiral binding. Please specify in ordering whether we are to cut and bind the dissertations. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. , 


Vol. Issue Vol. Vol. Issue 


Il XI aoa 4 
XI XII o 
oi XI 6 
VI XI | 6 (Index) 
vu 


XIl 7 
vil XI 8 
XIl 9 
XI 11 
XII 12 
XIU 8 
XII 11 
XI 12 
XII 


~— 


moO WON NM Ne ND 


A microfilm of volumes 1-16 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 
6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 
14-16 (ea. vol.) 20.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are: 

a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. the Index to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. Application for second-class mail privileges 
is pending at Ann Arbor, Michigan. 
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THE EFFECT OF SYNTHETIC 
POLYELECTROLYTES ON SOME PHYSICAL 
PROPERTIES OF THREE SOILS 


(Publication No. 24,089) 


Earl Burnett, Ph.D. 
The Ohio State University, 1952 


Introduction 


The physical properties of soils have a pronounced ef- 
fect upon the growth of plants. Soil scientists have there- 
fore made many attempts to improve or maintain the physi- 
cal status of the soil by bringing about changes in the 
arrangement of the primary soil particles. These attempts 
have been chiefly by means of tillage and the addition of 
organic materials of various types to the soil. 

The effect of tillage on soil structure is usually of only 
temporary benefit. Consequently, the use of organic resi- 
dues of both plant and animal origin has become of primary 
importance in improving the physical status of soils. Even 
though organic materials can be and are used advanta- 
geously for the improvement of soil structure, there are 
certain limitations to their use. Among these limitations 
may be mentioned the slow nature of organic matter in 
changing structure, the large quantities necessary to ef- 
fect a change, the necessity of using land to grow green 
manure crops that otherwise could be used for cash crops, 
and the attendant expenses involved in producing the or- 
ganic materials. , 

In view of these limitations other materials have bee 
proposed to take the place of the organic materials ordi- 
narily used. The Monsanto Chemical Company has ex- 
plored the use of a number of chemicals that offer promise 
of improving the physical properties of soils. The objec- 
tives of this study were to determine the effect of these 
chemicals on certain physical properties of soils, includ- 
ing aggregation, permeability, porosity, and erodability; 
to determine their effect on crop yield; and to determine 
the effect of size and mineralogical nature of the primary 
soil particle on their activity. 


Review of Literature 


The physical properties of soil are dependent upon the 
size and arrangement of the primary soil particles. The 
size of the particles, or texture, cannot be modified by 
practical means. The structural arrangement of the parti- 
cles are therefore of utmost importance because structure 
can be changed by cultural means. 

The type of structure most desired in agricultural soils 
is that in which the primary particles are arranged in 
water stable groups called granules or aggregates. The 
process by which this type of structure is produced is 

known as aggregation or aggregate formation. 





The amount of clay present in the soil is one of the 
more important factors influencing aggregation. Baver* 
points out that the clay particles may function as binding 
agents in themselves. The cation associated with the clay 
has been thought to have some influence on aggregation. 
Calcium was considered to be the major cation of impor- 
tance in this connection; however, recent investigations 
have shown that the calcium ion is not directly effective 
in increasing aggregation.’ 

Organic matter is of primary importance in the forma- 
tion of water stable aggregates; however, the exact func- 
tion of organic material cannot be definitely stated.” The 
quantity of organic matter is correlated to a high degree 
with aggregation in soils throughout the United States.°* It 
has been shown that the original organic material has no 
immediate effect on aggregate stability, but these same 
materials may serve as energy material for microorgan- 
isms which may convert them into microbial tissue or 
decomposition products which increase structural stability.? 

Several materials that do not normally occur in soils 
have been tested as substitutes for organic matter for in- 
creasing the water-stability of aggregates. Sodium sili- 
cate* and potassium silicate’ were found to produce a con- 
siderable increase in aggregate stability at rather high 
application rates. Methyl cellulose and carboxymethyl 
cellulose salts are rather effective in improving the sta- 
bility of aggregates.° Moderate increases in aggregate 
stability have been caused by the use of volatile silicones.’ 

Many of the materials that have been proposed for 
structural improvement show certain undesirable charac- 
teristics that limit their practical usefulness. For ex- 
ample, the silicates must be applied at rates too high to 
be practical under most agricultural conditions. Ma- 
terials such as the cellulose group are subject to rapid de- 
composition, and still others, such as the silicones, ex- 
hibit waterproofing tendencies that are undesirable. Be- 
cause of these undesirable features, only limited success 
has been achieved up to the present time in attempts to 
find a practical substitute for organic matter. 


Materials and Methods 


All of the soil samples used in the laboratory phases of 
this study were collected from field plots established at 
Columbus and Paulding, Ohio, and at Spur, Texas. The 
soil types were Brookston silty clay loam, Paulding clay, 
and Miles clay loam. 

Two soil conditioners designated as CRD-186 and 
CRD-189 were used in both the field and laboratory phases 
of the study. These conditioners are synthetic polyelec- 
trolytes that are hydrophylic and readily soluble in soil 
moisture. CRD-189 is made by the hydrolysis of poly- 
acrylonitrile to what is predominantly a sodium salt of the 
polyacid. CRD-186 has a higher tolerance for calcium 
ions and can be formulated as a partial calcium salt. 

Air space porosity and pore size distribution were de- 
termined by the blotter method® and the porous plate 
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method,°® aggregation by the wet-sieve method of Yoder,” 
and mechanical composition by the hydrometer method.” 
Saturated permeability of undisturbed soil cores were de- 
termined on a permeameter after continuous percolation 
for two hours. The permeability value, k, was calculated 
in absolute units of length squared from the equation: 


Q_ kdg A (h+1) 
[om I 


Where Q is the volume of water percolating through the 
soil core during time t, A is the area of the soil core of 
height 1, and h is the height of water above the soil. The 
acceleration due to gravity is indicated by g; density of 
water, by d; and absolute viscosity of water, by yn. All of 
the quantities are measured in the cgs system. 

Artificial aggregates of kaolinite, illite, calcium bento- 
nite, quartz flour, and sized fractions of silica sand were 





prepared by the method of Robinson” after treatment with 


different rates of CRD-186. The water-stability of these 
aggregates was determined by wet seiving. 


Results and Discussion 


The application of soil conditioners to field plots of 
Paulding clay and Brookston silty clay loam resulted in 
significant increases in total aggregation. In the case of 
Paulding clay the percentage increase in aggregation of 
samples treated with .05 per cent CRD-186 over the un- 
treated samples was 91. The increase in aggregation of 
Brookston silty clay loam samples treated with .08 per 
cent CRD-186 over the untreated samples was 81 per cent. 

Although the increase in total aggregation was pro- 
nounced, the most striking result arising from conditioner 
treatment was the change in distribution of particle sizes. 
In effect, large aggregates were produced at the expense 
of smaller aggregates. This change in particle size dis- 
tribution was pronounced in both soils. The cumulative 
particle-size distribution of Paulding clay is presented in 
Figure 1. 

The saturated permeability of Paulding clay was in- 
creased by treatment with both .05 and .15 per cent CRD- 
186. Treatment with .15 per cent CRD-186 resulted ina 
360 per cent increase in permeability over the untreated 
soil. 

Only small differences in air space porosity, pore size 
distribution, and volume weight were produced as a result 
of conditioner treatment. However, these differences were 
consistent and the trend showed structural improvement 
on both Paulding clay and Brookston silty clay loam as a 
result of conditioner treatment. 

Water lost as runoff on Miles clay loam was reduced 
slightly by the application of soil conditioners. Further 
replicated tests on runoff losses are warranted on the 
basis of this preliminary investigation. 

Erosion losses were practically nonexistent on condi- 
tioner treated plots on a steep highway fill area at Colum- 
_bus. Conversely, untreated plots at the same site con- 
tained rills and gullies ina few weeks time. 

The mineralogical nature of the primary soil particle 
has some influence on the activity of CRD-186. This is at- 
tested by data on slaking resistance of artificial aggre- 
gates of kaolinite, illite, calcium bentonite, and quartz 
flour. CRD-186 appeared to be more effective in produc- 
ing slaking resistance in kaolinite and quartz flour than in 
illite and calcium bentonite. 
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FIGURE 1. CUMULATIVE PARTICLE-SIZE 
DISTRIBUTION OF PAULDING CLAY 
TREATED WITH CRD-186 


There is a direct relationship between the size of par- 
ticle being treated and the amount of CRD-186 necessary 
to produce a marked change in slaking resistance. This 
was shown in a study of slaking resistance of artificial ag- 
gregates of sized fractions of silica sand. Ags the particle 
size was increased more conditioner was necessary to 
produce slaking resistance. This indicates that the size 
of particle is fully as important as the mineralogical na- 
ture of the particle in affecting the efficiency of CRD-186. 


Summary and Conclusions 


The effect of two synthetic polyelectrolytes on certain 
physical properties of three soils and the effect of the 
texture and mineralogical nature of the primary soil par- 
ticle on the efficiency of the polyelectrolyte was studied. 

Aggregation of all soils studied was increased by both 
soil conditioners at all rates of application. Aggregation 
apparently was a function of the rate of application of soil 
conditioner, although the degree of aggregation was not 
directly proportional to the amount of soil conditioner ap- 
plied. The aggregate-size distribution was changed as a 
result of conditioner treatment. Aggregates in the 2 mm. 
size class were much higher on conditioner treated soils 
than on untreated soils. The increase in large aggregates 
was accompanied by a decrease in small aggregates. 

Saturated permeability, air space porosity, pore size 
distribution, and volume weight were improved by condi- 
tioner applications. Improvement in these physical prop- 
erties is of profound agronomic importance on heavy, 
poorly drained soils of the types studied. The improved 
physical conditions resulted in better tilth, which was re- 
flected in more vigorous plant growth during the early 
growth stages. Differences in plant growth disappeared 
as the season progressed and no differences in crop yield 
were obtained. 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





AGRICULTURE 





The size of the particle being treated had a marked ef- 
fect on the efficiency of the soil conditioner. The amount 
of conditioner necessary to produce maximum resistance 
to slaking was directly proportional to the size of particle 
being treated. The mineralogical nature of the particle 
being treated affected the efficiency of the conditioner. 
The relationship between the kind of particle and the re- 
sistance to slaking produced by the conditioner was not 
clear. Quartz flour showed about the same resistance to — 
slaking at equal concentrations of conditioner as kaolinite. 
Resistance to slaking of calcium bentonite was not ma- 
terially increased by conditioner treatment. 

The mechanism by which the polyelectrolytes bring 
about aggregate stability is discussed. The hypothesis 
that the conditioner, which is a long chain polymer, acts 
as a bridge between particles is suggested. This hypothe- 
Sis is supported by the study on artificial aggregates. With 
increasing particle size larger polymer concentrations 
are necessary. Apparently at some point of polymer con- 
centration, depending on the particle size, a physical ma- 
trix is formed which accounts for the aggregate stability. 
With decreasing particle size the amount of polymer neces- 
sary to produce the matrix is decreased. This hypothesis 
does not eliminate the possibility of an anion exchange 
mechanism on Clay at low polymer concentrations. 

86 pages. $2.00. Mic 58-1 
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RICE MARKETING IN THAILAND 
(Publication No. 24,710) 


Chaiyong Chuchart, Ph.D. 
Louisiana State University, 1957 


Supervisor: Martin D. Woodin 


This study describes and analyzes rice marketing 
problems in Thailand and includes recommendations for 
improvement. 

Approximately 85 percent of the gainfully employed in 
Thailand are engaged in agriculture and more than 90 per- 
cent of all cultivated land is planted to rice. Normally 
rice exports account for one-half to two-thirds of the 
country’s foreign exchange earnings. Thus, rice is the 
basis of Thailand’s economy and improvements in rice 
marketing are vital to economic progress. Marketing 
problems are largely concerned with assembly, transpor- 
tation, processing, packing, storage, and handling in in- 
ternal as well as export trade. 

Most Thai farmers have only small amounts of rice to 
sell and are financially unable to retain control of their 
paddy after harvest. Transportation and storage facilities 
are inadequate and most milling equipment is in a state of 
disrepair. The result is a disruption of orderly marketing 
procedures, excessive price fluctuations, poor utilization 
of supplies, and less rice available for export. 

Lack of grade standards, uniform weights and meas- 
ures, standardized terminology, and market information 
further reduces marketing and pricing efficiency. These 
conditions, plus the dominant position of Chinese middle- 
men, work to the disadvantage of the Thai farmer. The 
result is‘a subsistence level of living, reduced yields and 
production, and little economic progress. 

Improvement of the marketing system, together with 
a program of economic incentives to encourage greater 
farm output, will increase farm incomes and, consequently, 
the national product. Suggested means of improving mar- 
keting and distribution include the following: (1) develop- 
ment of cooperative associations, on an integrated basis, 
to improve assembly, transportation and handling for both 
domestic and export sale; (2) establishment of compulsory 
grade standards, a system of uniform weights and meas- 
ures, and official terminology; (3) organization of govern- 
ment inspection and quality control services and a market 
information service; (4) construction of adequate storage 
facilities to facilitate orderly marketing and preservation 
of the crop; and (5) mill improvement. Additional eco- 
nomic incentives needed to encourage greater and more 
efficient production and marketing and to improve the level 
of living of the rural population include: (1) a minimum 
price guarantee to producers; (2) some subsidies to en- 
courage new practices; (3) increased availability of credit; 
(4) land tenure and rental reform; and (5) a program of 
settlement or resettlement in new areas or in areas that 
have been abandoned. 

The shortage of capital and lack of education and leader- 
ship, particularly among farmers, makes it imperative that 
the government take a leading role in developing and super- 
vising programs of improvement. Government participa- 
tion, while essential, should stress the development of local 
leadership and control when andwhere possible. The experi- 
ences of other countries in seeking the solution to similar 
problems can serve as a guide to the establishment of pro- 
grams in Thailand. 252 pages. $3.25. Mic 58-2 
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ORGANO-CLAY RELATIONSHIPS IN 
SOIL AGGREGATE FORMATION 


(Publication No. 24,098) 


James John Doyle, Ph.D. 
The Ohio State University, 1952 


Introduction 


Considerable work has been done to demonstrate the 
improvement of soil structure by additions of organic mat- 
ter in various forms. Structural units have also been fairly 
well defined. Very little is known, however, about the ac- 
tual mechanism of aggregate formation and stabilization. 
The increased knowledge of the natural products respon- 
sible for aggregation and the recent development of a large 
number of synthetic compounds have provided useful in- 
formation and tools for the study of aggregate formation 
and stabilization. 

The purpose of this investigation is to attempt to de- 
termine: 

1. The relationship between molecular weight and ag- 
gregating power. 

2. The type of functional groups most effective in pro- 
moting and stabilizing aggregation. 

3. The relationship between the number and kind of 
functional groups and adsorption. 

4. The relationship between soil properties such as 
cation exchange capacity, anion exchange capacity, or spe- 
cific surface and adsorption. 

5. The effect of different cations on adsorption and ag- 
gregation. 


Experimental Procedure 


A large number of polymeric substances were tested on 
the following soil materials: calcium bentonite, sodium 
bentonite, illite, kaolinite, Paulding clay, quartz flour, 
quartz sand. 

The first step was a simple screening process in which 
the polymers were added in solution in a series of concen- 
trations to calcium bentonite. The samples were frozen, 
air dried, and then wet sieved. This test was used simply 
to determine which compounds would or would not produce 
measurable aggregation by a wet sieving procedure. On 
the basis of this test the following materials were selected 
for study: 

Carboxymethyl cellulose 50 High 
. 70 Low | 
70 Med. (25% NaCl) 

70 High 

70 D High 

70 High (20% NaCl) 

90 High 

120 Med. 


120 High 
40 and 30 Low 


Carboxymethyl hydroxy- 

ethyl cellulose 
° ° 40 and 30 Med, 
° i 40 and 30 High 

Vinyl acetate maleic acid (VAMA) 

1/2 Ca salt of VAMA 

Na salt of VAMA 

Ca salt of VAMA 

Vinylmethylether maleic acid (VMEMA) 





Hydrolyzed polyacrylonitrile (HPAN) 
Ammonium salt of acacia gum 

Arabic acid 

Pectin 

Sodium alginate 

Disodium ethylenediaminetetroacetate 


In the cellulose compounds the designation “C.M.C. 
00 High,” etc., means a carboxymethyl cellulose in which 
an average of 0.5 carboxymethyl groups have been sutsti- 
tuted for an H of an OH group on each glucose unit. “High,” 
“Med.,” and “Low” refer to the viscosity. Carboxymethyl- 
hydroxyethyl cellulose (CMHEC) has substitution of hy- 
droxyethyl groups in addition to the carboxymethyl groups. 

The second step was a more critical evaluation of the 
relative aggregating powers of the selected materials. 
The procedure used was as follows: Polymers were added 
dry to 25 gram samples of calcium bentonite at 0.25 per 
cent, 0.50 per cent and 1.0 per cent concentrations. Water 
was added to bring the suspension to a puddled condition. 
Samples were then air-dried and wet-sieved by means of 
» screens ranging from 0.25 mm to5 mm. The aggregates 
collected on each screen were dried and weighed. The 
percentages of the sample collected in each screen were 
plotted as an accumulative percentage curve against the 
diameter of the particles. The area above the curve was 
used as a single numerical value expressing degree of 
aggregation. The relative aggregating powers of the ma- 
terials tested are listed in Table 1. 


Table 1. Relative aggregating powers of polymers as 
measured by a modified mean weight-diameter 
method. 


C.M.C. 70 High (20% salt) 100 
VAMA (1/2 Ca salt) 79 
C.M.C. 70 High (D) 68 
VAMA (anhydride) 66 
C.M.C. 70 High 57 
C.M.H.E.C. 40 and 30 High 47 
C.M.C. 90 High 46 
C.M.C. 120 High 36 
VAMA Ca salt 35 
VAMA Na salt 32 
C.M.C. 50 High 31 
Pectin 27 
C.M.C. 70 Med. | 24 
C.M.H.E.C. 40 and 30 24 
V.M.E.M.A. (Ca salt) 18 
Gum arabic 16 
C.M.C. 120 Med. 11 
NH, salt of mesquite gum 11 
NH, salt of acacia gum 

Arabic acid 

Sodium alginate 

C.M.C. 70 Low 

HPAN 

C.M.C. 30 High 

C.M.H.E.C. 40 and 30 Low 








Adsorption Studies 


Adsorption studies were carried out by mixing 1 gram 
samples with 25 ml portions of solutions (2 grams per 
liter) of four representative compounds. Adsorption was 
measured by the dichromate wet oxidation method and by 
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comparison with standard curves prepared for the different 
materials. Adsorption results are given in Table 2. 


Table 2. Adsorption of polymers in M.E. per 100 grams 
of clay 





CMC 
00 H 


CMC 


120 H 


VAMA 
(1/2 Ca) 


Na 


alginate 


Mean 





Ca bentonite 
Na bentonite 
Illite 
Paulding clay 
Kaolinite 
Quartz flour 


Mean 


11.7 
13.3 
10.5 
1.2 
9.0 
10.1 


9.8 
4.9 
4.3 
4.9 
4.9 
0.0 


2.3 
2.9 
3.4 
2.9 
1.1 
0.6 


23.9 
15.3 9.1 
23.9 
23.3 9.5 
14.2 1.3 
20.0 1.6 — 


11.9 


10.6 








10.3 





4.8 





2.0 





20.1 








The cation exchange capacity of the clays and other soil 
materials was determined by the ammonium acetate 
method. The “anion exchange” capacity was measured by 
means of phosphate which was used as the displacing anion. 

Relative surface of the clays and other materials was 
measured by adsorption of water vapor. The cation ex- 
change capacity, anion exchange capacity, and relative sur- 
face are listed along with adsorption in Table 3. 

No correlation is exhibited between adsorption and any 
of the properties shown in Table 3. This suggests that ad- 


A negative correlation is indicated. In general it can 
be stated that the best aggregators are adsorbed the least. 
It may be that the greater adsorption of the poorer aggre- 
gators tends to stabilize the clays in suspension. 


Viscosity Studies 


Viscosities of the polymers used are listed along with 
their relative aggregating power in Table 5. 


Table 5. Viscosity and Aggregating power of 





Material 


Actual 


yh M, 


substitution 


polymers 





Viscosity 
centipoises 


Aggregating 
power 





CMC 
CMC 
CMC 
CMC 
CMC 
CMC 
CMC 
CMC 
CMC 
CMC 


30 H 
00 H 
70 H 
70 H 
70 H 
10 H 
70 M 
70 L 
70 L 
90 H 


0.35 
0.53 
0.73 
0.82 
0.76 
0.78 
0.65 
0.71 
0.74 
0.98 


580 — 1% 
1300 — 1% 
1800 — 1% 
2200 — 1% 

900 — 1% 
1900 — 1% 

150 — 2% 

25 — 2% 
15 — 1% 
400 — 1% 


o 
31 
by! 


18 


2 
46 


sorption is brought about by forces other than, or in addi- 
tion to, exchange reactions (probably Van der Waal forces). 


CMC 120 M 
CMC 120 H 
CMHEC M and H 
CMHEC L 
CMHEC H 
VAMA (1/2 Ca) 
VAMA (anhydride) 
VAMA (Ca) 
VMEMA 

HPAN 

VAMA (Na) 

Na alginate 


1.34 
1.28 
0.32 
0.43 
0.37 


100 — 1% 11 
220 — 1% 36 
180 — 1% 47 
10 — 1% 2 
460 — 1% a4 
30 — 1% 79 
10 — 1% 66 
20 — 1% 35 
100 — 1% 18 
360 — 1% 5 
20 — 1% 32 
420 — 1% 7 
30 — 1% 27 


Table 3. Relationship between adsorption of polymers and 
cation exchange capacity, anion exchange ca- 
pacity, and relative surface of clays and other 
soil materials. 





Average 
adsorption 
M.E./100 
gram 


Surface | 
M’ /100 
gram 


Anion 
exchange 
Capacity 
M.E./100 


Cation 
exchange 
Capacity 
M.E./100 
_gram gram 


66.3 10.9 
74.4 2.4 
20.3 2.1 190 10,6 
26.3 7.8 170 9.5 
Kaolinite _ 4.2 2.0 40 7.3 
Q. flour 0.0 2.1 2 7.6 





640 11.9 
240 9.1 


Ca bentonite 
Na bentonite 
Illite 

P. clay 
Pectin 


























An inspection of Table 5 shows, when all polymers are 
considered, no correlation between viscosity and aggre- 
gating power. However, if the CMC’s only are considered, 
a general increase in viscosity and aggregating power with 
substitution can be observed. This relationship is shown 
in Table 6. 

The data in Table 6 show an increase in viscosity and 
aggregating power with substitution of carboxymethyl 
groups up to a peak of about 0.70 to 0.80, and then show a 
sharp decline at higher substitutions. The increase in 
viscosity and aggregating power appears to be due to an 
increase in the complexity or width of the polymer. At 
higher substitutions, however, the harsher treatment re- 
quired probably shortens the cellulose chain through hy- 
drolysis. 





In Table 4 the relationship between adsorption of poly- 
mers and their relative aggregating power is shown. 


Table 4. Relationship between adsorption of polymers and 
their relative regating power on clay. 








Relative aggregating 
power 


Average adsorption 
Grams/100 grams 


VAMA 0.7 79 
120 H 1.0 36 
50 H 3.9 31 
Na alginate 3.0 8 
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Table 6. Effect of C. M. substitution on viscosity and 
aggregating power of celluloses. 


Substitution 
C.M. groups per monomer 








Viscosity 
(centipoises) 


Aggregating 
power 


0.35 580 — 1% 5 
0.53 : 1300 — 1% 31 
0.73 1800 — 1% 57 
0.76 900 — 0.8% 
0.78 |} 1900 — 1% 

0.82 2200 — 1% 

0.98 400 — 1% 46 
1.28 , 220 — 1% 36 
1.34 100 — 1% 11 














Aggregating Effects of Polymers on Different Clays, 
Quartz, Flour and Sand. 


A number of polymers were tested at 0.5% on a number 
of clays and other soil material to determine the relative 
response of different clays to treatment. Although quartz 
flour and sand can be aggregated through a matrix effect 
at high concentrations, the results for these materials are 
not listed in Table 7 because of the difficulty of compari- 
son at different concentrations. 

None of the polymers used even at 4:per cent concen- 
trations were found capable of producing any measurable 
aggregation in sodium bentonite. Sodium bentonite is 
therefore not included in the mean; nevertheless it demon- 
strates the effect of the clay cation on aggregation, 


Table 7. Aggregation produced in different clays by 
polymers at 0.5%. : 





Ca ben-|I1lite} P. | Kaoli- INa ben-| (Exclu- 
tonite Clay} nite | tonite | sive of 
Na ben- 
tonite) 
Mean 


VAMA (Na) 74 74 | | 91 


VAMA 
(anhydride) 66 17 90 


VAMA (1/2 Ca) 79 84 | 87 68 80 
VAMA (Ca) 35 43 | 93 83 64 
CMC 70 H 77 | 42 82 
CMC 70 DH 68 66 | 64 714 65 
Na alginate 8 4} 0]; 10 5 
Mean 61 70 | 62 80 


























The relative response of the clays is: kaoltnite>Ilite> 
Ca bentonite >P. clay>Na bentonite. 

The differences found in the aggregating powers of the 
four VAMA compounds are probably due to the fact that 
although they were added in equal concentrations on a 
weight basis, the concentrations on an equivalent weight 
basis are as follows: VAMA > VAMA (Na) > VAMA (1/2 
Ca) > VAMA (Ca). Therefore, on the basis of this test, no 


differences can be said to exist between the aggregating 
powers of the four VAMA products. 


Effect of Polymers on Cation Exchange and Other 
Properties of Clays 


A number of clays were saturated with VAMA and CMC 
70 high and their exchange capacities were determined by 
the ammonium acetate method. Table 8 gives the exchange 
capacities of the treated and untreated clays. 


Table 8. Effect of adsorption of polymers on cation ex- 
change capacity. (M.E./100 grams 





Clays Check V.A.M.A. C.M.C. 70H 





Ca bentonite 
Na bentonite 
lite 

P. clay 
Kaolinite 

Q. flour 
Mean 


Mean Increase 





66.3 
14.4 
20.3 
26.3 

4.2 

0.0 
31.9 





69.4 
79.0 
22.8 
27.9 
4.7 
1.2 
34.2 
2.3 





67.7 
95.2 
21.7 
27.7 
3.0 
1.8 
36.6 
4.7 








Increases in exchange capacity, although small, are 
consistent and significant. The increase could possibly be 
explained by the better retention of extremely fine col- 
loidal material in the treated soils. The exchange capacity 
for quartz flour, however, indicates there is an actual in- 
crease. Disregarding the loss of exchange sites owing to 
blocking by the polymers, the exchange capacity contrib- 
uted by the VAMA amounts to about 275 M.E. per 100 
grams of polymer. On the basis of its equivalent weight 
it could have an exchange capacity as high as 600 M.E. per 
100 grams. 

Some of the polymers tested were found to reduce the 
moisture holding capacity of clays. It is concluded, there- 
fore, that the aggregating powers of some of the polymers 
are due to a water-proofing effect. 

Thirty day incubation at 29° C produced no reduction in 
the amount of polymer adsorbed on clay. 

60 pages. $2.00. Mic 58-3 
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PERSONAL SERVICES RENDERED BY TEACHERS 
OF VOCATIONAL AGRICULTURE IN MISSISSIPPI 


(Publication No. 24,711) 
Harmon M. Dykes, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor John C, Floyd 


This study was concerned with the individual personal 
services rendered by the white teachers of vocational ag- 
riculture in Mississippi. It was first necessary to makea 
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study of the duties of the teachers of vocational agriculture 
in order to determine the degree or extent to which a 
teacher of vocational agriculture should render individual 
personal services. 

The normative survey method was used to gather the 
data. Questionnaires were sent to the 280 white teachers 
of vocational agriculture in Mississippi. All data were 
computed and presented in tabular form. This was followed 
by a descriptive analysis of all data. 

It was concluded that the duty of the teacher of voca- 
tional agriculture is basically as a teacher. He isa 
teacher in the classroom, in the laboratory, on the farms, 
and in the fields. In the performing of individual personal 
services for farmers for which service the farmers have 
received no formal instruction, (those jobs performed over 
and over for individuals who desire full services rather 
than the ‘instructions as offered elsewhere) the teacher is 
giving greater importance to service than to education. 

The study indicated that many teachers of vocational 
agriculture in Mississippi daily render services tofarmers 
living in their communities, that the farmers should them- 
selves be performing. 

The study further indicated that in many cases the ac- 
tions of teachers of vocational agriculture in Mississippi 
are put on a service basis rather than an educational basis, 
through the individual personal services that they perform. 

116 pages. $2.00. Mic 58-4 


OPTIMUM FARM PROGRAMS IN COLUMBIA 
AND SUWANNEE COUNTIES, FLORIDA 
(AN APPLICATION OF LINEAR PROGRAMMING) 


(Publication No. 24,343) 


Theo Huffman Ellis, Ph.D. 
The University of Florida, 1957 


General farming is the predominant type of agriculture 
in North Florida although isolated areas of specialization 
exist. The level of living of farm operators is low as com 
pared to that of operators in the state and nation. In 1950, 
54 percent of the Florida farm population lived in North 
Florida. These people received 15 percent of the gross 
value of farm products sold in the state that year. A large 
majority of this income was obtained from flue-cured 
tobacco. 

The purpose of this study was to determine the effects 
that enterprise adjustments and the adoption of improved 
practices would have on returns from farming. Complete 
farm survey records were obtained for the 1952 farming 
year for 132 farms in the two counties. Productive man 
work units were calculated for each farm and the farms 
were stratified according to size-small, medium and large 
-on this basis. The small size group included 45 farms 
that required less than 180 productive man work units 
during the record year. The medium size group contained 
43 farms that required from 180 to 279 productive man 
work units, and the large group contained 44 farms that 
required 280 or more productive man work units. 

Secondary sources are used to describe the area of 
study. A description is given of the physical features of 
the area. Data are also presented showing trends in se- 
lected social and economic conditions as a basis of better 
understanding the agricultural problems of the area. 





Farm organizational and income characteristics exist- 
ing on farms are presented for the survey data. These 
include land use, investment in power, equipment and 
buildings, labor and tenure of operators, enterprise com- 
binations and receipts, expenses and returns for the farm- 
ing operations. 

Data are presented on input-output relationships for 
crops and livestock showing returns with present prac- 
tices and estimated returns with improved practices. 
These include kinds and recommended rates for pesti- 
cides, seed and fertilizer. Labor and tractor requirements 
are presented. Yields of crops and rates of production 
for livestock are given for present and improved practices. 

To show the effects of changes in farm practices and 
combination of enterprises on farm income, a modal farm 
was selected to represent each of the three size groups. 
Limiting resources were determined for these modal 
farms. Optimum commercial programs were determined 
for six different farm situations for each of the repre- 
sentative farms by the linear programming technique. 

The farms were considered with and without peanut and 
cotton allotments. Three levels of capital were used for 
the situations with peanut and cotton allotments and the 
same three levels for the situations without allotments. 

The 1952 organization and income of each modal farm 
was compared with the optimum as derived by the linear 
programming technique. The derived commercial pro- 
grams were adjusted to include perquisite enterprises. If 
the perquisite enterprises were included in the commer- 
cial programs, the amount of product required for home 
consumption was deducted. The remainder was the mar- 
ketable quantity available. 

Compared to incomes received in 1952, the adjusted 
optimum programs could increase returns from 52 to 513 
percent depending on size of farm and resources avail- 
able. Adjustments in the commercial optimum programs | 
to include perquisite enterprises would reduce returns by 
approximately $180 to $1,980 according to size of farm 
and resources available. 

It is concluded that the adoption of improved practices 
and an optimum combination of enterprises by farms in 
Columbia and Suwannee counties would result in a substan- 
tial increase in returns. Consequently, the level of living 
of the farm families could be increased considerably. 

232 pages. $3.00. Mic 58-5 


AN ECONOMIC ANALYSIS OF THE OPERATING 
COSTS OF BUTTER-POWDER PLANTS WITH 
PARTICULAR REFERENCE TO THE 
PROBLEMS OF JOINT COSTS 


(Publication No. 24,667) 


Linley Edward Juers, Ph.D. 
University of Minnesota, 1957 


Adviser: E, Fred Koller 


The major objective of this thesis was topresent a theo- 
retical and methodological framework for management de- 
cision making in multi-product dairy firms manufacturing 
butter and dry milk. A second objective was to apply this 
framework in deriving short-run average and marginal 
cost relations for a group of Minnesota butter-powder 
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plants. These relations were used to determine the eco- 
nomies of scale in this type of operation and to illustrate 
the use of marginal costs in decision making where the 
products are produced in variable proportions. 
: The scope of this study was limited to consideration of 
a single basic type of dairy processing firm; the joint 
product butter-powder plant designed for manufacturing 
butter and nonfat dry milk from whole milk. The costs 
considered covered only “in plant” processing operations 
and excluded external costs such as milk assembly and 
product selling costs. 

Preliminary attempts to develop generalized cost data 
from the accounting records of butter-powder plants were 
unsuccessful because of the lack of homogeneity among 
plants in the industry. Differences in product proportions 
and factor costs created incomparabilities which could not 
be compensated by statistical methods within the small 
plant population which existed. It was concluded that inter 
plant cost comparisons could be made only through the 
synthesis of cost structures for hypothetical plants using 
standardized factor prices and selected least cost factor 
combinations for each size of plant. 

The analysis of these hypothetical plant situations sub- 
stantiated the initial hypotheses which postulated econo- 
mies of scale and linear cost functions in butter-powder 
plant operation. The cost functions developed for the indi- 
vidual model plants indicated a high proportion of total 
processing costs to be operationally fixed. These opera- 
tionally fixed costs consisted of both short-run fixed or 
durable costs and quasi-fixed or invariant short-run vari- 
able costs. The combination of constant average variable 
costs and fixed level costs caused the short-run average 
total cost curves of each plant to decline over the entire 
range of output. 

The range of capacities covered by the hypothetical 
plants used in this study did not exhaust the available tech- 
nologies which might be used to achieve internal economies 
in milk processing. Through the same means by which 
economies were demonstrated in the hypothetical plants 
synthesized, it would appear that a great potential for even 
further internal economies in processing exists. These 
apparent sources of further economiés cannot, however, 
be considered separate from the external problems of milk 
assembly if net economies to producers are the goal of the 
marketing organization. 

The relatively high level of non-variable costs in short- 
run butter-powder plant operation was indicative that the 
practice of processing skim milk or cream in addition to 
whole milk where excess capacity existed reflected sound 
decision making. It was found that the cost of processing 
skim milk or cream was a short-run marginal addition to 
whole milk processing costs and that this marginal cost 
could be determined and used as a guide to pricing the skim 
milk or cream purchases. It was also found that the exist- 
ence of excess capacity in a butter-powder plant may not 
always reflect poor long run planning as the cost of oper- 
ating a larger plant at less than full capacity may be no 
higher than the cost of operating a small plant at full ca- 
pacity. 142 pages. $2.00. Mic 58-6 





A STUDY OF THE EFFECT OF INDIVIDUAL 
MOTIVATIONS AND OF FARM BUSINESS-HOUSEHOLD 
RELATIONSHIPS UPON THE ORGANIZATION AND 
OPERATION OF 29 SOUTHEASTERN 
MINNESOTA FARMS, 1928-55 


(Publication No. 23,942) 


Donald S. Moore, Ph.D. 
University of Minnesota, 1957 


An individual case study type of analysis was made of 
the organization and operation of 29 farms which have been 
members of the Southeastern Minnesota Farm Manage- 
ment Association over the period 1928-55. The objective 
of the study was to determine the effects of the family life 
cycle and of individual motivations upon the organization 
and operation of these farms over the period studied. A 
theoretical model was developed, employing the assump- 
tion that subjective costs have a highly important effect 
upon farm organization and scale of operations and that 
these costs become increasingly important as the operator 
approaches the middle and latter stages of the family 
cycle. This model was tested in an examination of each of 
the 29 case histories. Information obtained from the farm 
account records was supplemented by personal interviews 
with the operators of each of the 29 farms. 

The case histories indicated there was little doubt but 
that psychic costs materially affected the way in which 
each of the farm operators organized and conducted his 
farm business. Contributing to these costs were such fac- 
tors as an increasing preference for leisure, particularly 
as the operator’s financial position became more secure 
and his children began to leave home, a decreasing mar- 
ginal utility of income, an aversion to using hired labor 
or borrowed capital, a reluctance to assume the increas- 
ing strain associated with overseeing a growing business, 
and a greater tendency to choose enterprises because of 
personal preference rather than size of income returned. 
On each of the 29 farms, these factors were important in 
setting an eventual limitation to farm size. On none of the 
farms did the unavailability of additional land or the scar- 
city of capital appear to be the ultimate factors limiting 
farm size. 

For nearly all the farms where there was not a grown 
son, the volume of production showed a cyclical movement, 
usually declining after reaching a peak sometime during the 
operator’s middle years. In many instances this decline 
was due to a lower incentive for maintaining high produc- 
tion as well as to a loss of physical vigor on the part of 
the operator. Efficiency as well as the volume of inputs 
also dropped sharply in many instances as the operators 
approached the latter stages of the family cycle. This de- 
cline in efficiency usually appeared to be associated with 
less interest in farm affairs and in keeping informed of 
new techniques, and to an increasing involvement in non- 
farm activities. 

To summarize, the study indicates that there is not 
only a wide variation among individuals in their goals, 
capacities, and likes and dislikes, but that these factors 
also change individually with changes in age, family status 
and financial situation. Consequently, a farm organization 
which would provide maximum satisfaction to one operator 
might diverge materially from an organization which 
would provide maximum satisfaction to another, even 
though both possessed about the same physical resources. 
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An organization which provided maximum net income might 
differ materially from one that provided maximum satis- 
faction. Rather than being devoted exclusively to ways of 
increasing income, therefore, it would appear that re- 
search and extension work in farm management would be 
more productive by determining the costs and returns in- 
volved from alternative courses of action and in assisting 
farmers in understanding and choosing wisely from among 
these alternatives. 

The study also indicates that during certain stages of 
the family cycle, there may be particularly large ineffi- 
ciencies in the way in which resources are used. This is 
a phenomenon of the family type farm. A greater aware- 
ness of these inefficiencies should lead to better directed 
correctional programs. 245 pages. $3.20. Mic 58-7 


PHYSIOLOGY OF HYPOXYLON 
PRUINATUM (KLOT.) CKE. 


(Publication No. 23,946) 


Nagayoshi Oshima, Ph.D. 
University of Minnesota, 1957 








Studies were made on the physiology of the aspen canker 
fungus, Hypoxylon pruinatum (Klot.) Cke., as to its cultural 
characteristics, its nutritional requirements for mycelial 
growth, the factors influencing the production of conidia and 
the germination of ascospores and conidia. 

Twenty-two mass and single spore isolates of H. prui- 
natum were Classified into 3 groups--rapid, medium and 
slow growing, according to their growth on potato-dextrose 
agar. Rapid and abundant production of conidia was ob- 
served only in the isolates of the last group. 

The effects of 5 vitamins (thiamine, biotin, pyridoxine, 
inositol and nicotinic acid) on the mycelial growth of 2 iso- 
lates were tested in synthetic liquid media. Both isolates 
grew well only when the combination of thiamine and biotin 
was present in the medium. Some increase in growth re- 
sulted from the addition of pyridoxine to the medium al- 
ready enriched with thiamine and biotin. The addition of 
inositol or nicotinic acid or of the combinations of these 
vitamins with pyridoxine suppressed the growth. 

The effect of 6 different sugar sources (d-glucose, d- 
fructose, d-galactose, sucrose, maltose and lactose) on the 
rate of mycelial growth of 2 isolates was tested. For one 
isolate, maltose and d-fructose were better sugar sources, 
and for the other isolate, d-galactose, maltose and d- 
fructose were equally good as sugar sources. For both 
isolates, lactose and sucrose gave poor growth. 

The effect of nitrogen sources on the rate of mycelial 
growth of 2 isolates was tested, using asparagine, sodium 
nitrate, potassium nitrate, ammonium carbonate, ammo- 
nium chloride and ammonium nitrate. Only asparagine 
produced good growth. 

The effect of temperature on the production of conidia 
was tested with 9 isolates at 15, 20 and 25°C on potato- 
dextrose agar. Five isolates produced conidia at these 
temperatures within 5 days, and the conidia were most 
abundant at 25°C. Four isolates failed to produce conidia 
at any of the temperature tested even after 2 weeks. 

The effects of 5 vitamins (thiamine, biotin, pyridoxine, 
inositol and nicotinic acid) on the production of the conidia 











of 2 isolates were studied. For both isolates the combi- 
nation of thiamine and biotin seemed to be essential for 
the production of conidia. 

The effect of 6 sugar sources (d-glucose, d-fructose, 
d-galactose, sucrose, maltose and lactose) on the produc- 
tion of conidia of 2 isolates was tested. D-galactose was 
the best sugar source for the production of conidia by one 
isolate, and d-fructose was the best for the other. 

The germination of ascospores was tested on 2 per cent 
malt extract, 2 per cent malt agar, 0.2 per cent yeast ex- 
tract, 1.7 per cent water agar and distilled water. The 
best germination was obtained on malt agar. 

The effect of the phellem and the phelloderm bark 
layers of quaking and largetooth aspen, balsam poplar and 
cottonwood on the germination of ascospores was tested. 
In the first 24 hours, only the phellem layer of quaking 
aspen stimulated spore germination. After 72 hours, the 
phellem layer of largetooth aspen and cottonwood also 
stimulated the germination to a considerable extent. The 
phelloderm bark layer of all the species except balsam 
poplar inhibited germination. 

The ascospores germinated better at 25°C than at 10, 
20 or 30°C, when tested in distilled water to which the 
phellem layer of quaking aspen had been added. 

The percentage of conidia that germinated varied con- 
siderably with the collection of spores tested, ranging 
from 4 to 89 per cent after 24 hours at 25°C. The rate of 
germination was much lower in potato-dextrose broth than 
in distilled water. 64 pages. $2.00. Mic 58-8 


THE YIELD AND MANGANESE CONTENT OF 
SEVERAL CROPS GROWN ON SOILS TREATED 
WITH DIFFERENT FORMS OF 
MANGANESE CARRIERS 


(Publication No. 21,383) 


Columbus Burgess Ricks, Ph.D. 
Michigan State University, 1957 


The occurrence of manganese deficiency in plants is 
primarily due to adverse soil conditions which render the 
element unavailable to the plant. Recently workers have 
been studying the possibility of supplying manganese to 
crops by soil applications of slowly available carriers or 
metal-organic complexes. 

Experiments were conducted in the laboratory, green- 
house, and field to determine the feasibility of applying 
manganese to crops using (1) readily soluble manganese 
salt, (2) a soluble chelate, (3) slightly soluble glassy frits, 
(4) slightly soluble exides, and (5) a moderately soluble 
sulfate-carbonate compound. The main factor under con- 
sideration was the influence of source of manganese on 
the dry weight yield and manganese content of several 
crops as affected by (1) soil type, (2) rate of carrier, (3) 
rate of liming, and (4) method of application of carrier. 

The data from laboratory studies showed that the solu- 
bility of glassy frit in salt solution was a function of pH. 
The more acid the extracting solution, the more manganese 
was removed from the frit in a given length of time. Thus 
it is believed that soil reaction affects the solubility of frit 
applied to soil. 

The addition of manganese, regardless of carrier, 
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significantly increased the dry-weight yield and manganese 
content of all crops studied over the control. The relative 
effectiveness of the several carriers applied in Experi- 
ment 1 in which no attempt was made to use equivalent 
amounts of manganese, was (1) frit, (2) sulfate, and (3) 
chelate. 

In general, as the rate of each manganese carrier was 
increased, the dry-weight yield and manganese content of 
each crop was increased. However, the two-tons-per-acre 
application of frit did not produce any more dry matter 
than did the one-ton rate. 

Liming had a marked influence on the amount of man- 
ganese crops were able to obtain from a glassy frit. As 
the soil reaction increased from strongly acid to alkaline 
condition in three soils, the amount of manganese in oat 
and field bean plants decreased. Regardless of rate of 
frit applied to these soils, this same relationship held. 

In Experiment 4 the method of application of manganese 
carrier for onions in the field was found to be important. 
Whether the carrier was applied to the soil or sprayed on 
the foliage the yield results from addition of manganese 
were very Significant over the check. Greater yields of 
onions were found when manganese carriers were applied 
to the soil than when they were used as a foliage spray. 
The carriers manganese sulfate and NuM applied to the 
soil gave the highest yields; and mangansoil gave the high- 
est manganese content. 

Yields of spinach from pots receiving all rates of man- 
ganese sulfate and the highest rates of frit FN-239B were 
significantly higher than those of the control. Soil appli- 
cation of all carriers increased the manganese content of 
this crop when compared with the check, 

The amount of easily reducible manganese in soils of 
Experiment 1 after treatment and cropping was highest in 
soil treated with frit and least in soils receiving the che- 
late. These values can be related to the quantity of man- 
ganese applied. After varying rates of lime were applied 
and crops grown in Experiment 2, this manganese fraction 
increased as the rate of lime and frit increased. It is be- 
lieved that the greater residual quantity of easily reducible 
manganese present under alkaline conditions is due to less 
manganese being absorbed at higher rates of lime. 
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A STUDY OF THE PHYSICAL PROPERTIES 
OF SOME OF THE SOILS IN THE 
SUGAR CANE AREA OF LOUISIANA 


(Publication No. 24,728) 


Graeme West Shuker, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor W. H. Patrick, Jr. 


A study has been made of the physical properties of 
seven soils on which sugar cane is grown extensively in 
Louisiana. These seven soils, which were developed from 
Mississippi River Prairie terrace, Mississippi-Red River 
Prairie terrace, and Mississippi River Recent alluvial 
material, were a Richland silt loam, an Olivier silt, a 
Baldwin silt loam, a Cypremort silt loam, an lberia silt 
loam, a Jeanerette silt loam, and a Mhoon loam. 





The development of these soils was determined by the 
nature of the parent material, their age, the vegetation 
under which they were developed, the climate, and the 
topography. Some of these factors have had a greater in- 
fluence than others in the development of some of these 
soils. 

Field descriptions, supplemented by laboratory analy- 
ses and photographs, were made of representative pro- 
files of each of these soils. Both disturbed and undisturbed 
soil samples were taken for later laboratory analyses. 
During the course of this study certain physical proper- 
ties of these soils were measured and the data were tabu- 
lated and analysed. The properties measured included 
bulk density, particle density, permeability, total porosity, 
capillary porosity, non-capillary porosity, field capacity, 
permanent wilting point, available moisture content, ag- 
gregation index, organic matter content, pH, and the sand, 
silt, and clay content. A method was developed in this 
study for determining the permeability of water through 
an undisturbed soil core. 

In the Mississippi River Prairie terrace soils and the 
coarser textured, better drained soils of the Mississippi- 
Red River Prairie terrace, there has been a more pro- 
nounced development of horizons than in the heavier tex- 
tured, poorer drained terrace soils and the Mississippi 
River first bottom soil. There has also been some trans- 
location of clays, leaching, and reduction and transfer of 
iron in all the Prairie terrace soils, but little leaching, 
or movement of clay in the Mhoon soil. 

These soils were found to have high values for the 
total porosity, field capacity, and permanent wilting point, 
and these values could be attributed to the soil texture. 

In the analysis of these soils one of the most striking 
features that was found was the relatively poor subsurface 
drainage. This feature and their heavy texture are the 
two most important physical properties of these soils. 
The presence of a compact anthropic horizon was found 
to be very pronounced and contributed to the poor drainage 
and affected the soil-plant-water relationships of these 
soils. 

Using correlation coefficients, the relationships and 
degree of association between different physical proper- 
ties of the soils were established. Certain physical char- 
acteristics were found to have a marked influence on the 
other soil characteristics. It was indicated by statistical 
data that the method for measuring permeability in this 
study gave a good means of evaluating the relative rate of 
movement of water through the soil. The use of the wet- 
sieving method of measuring the degree of aggregation of 
a soil, having a high clay content, is not satisfactory, as 
shown by the statistical data. 
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RETAILER ATTITUDES TOWARD 
WHOLESALER-RETAILER INTEGRATION AND 
POSSIBILITIES OF INCREASING RETAIL 
EFFICIENCY THROUGH MANAGEMENT ASSISTANCE 


(Publication No. 24,412) 


Charles A. Wilmot, Ph.D. 
Purdue University, 1957 


Major Professor: C. B. Cox 


This dissertation is composed of two parts. The first 
section includes the results of a survey of independent 
food stores to determine the attitudes of operators toward 
the services provided by their wholesale suppliers. The 
second section consists of a summarization of the results 
of using a systematic method of analysing a retail store’s 
operation. Case studies of four stores are included. 

The overall objective of the study is to find ways to 
hold down costs of distributing food by effective coopera- 
tion between wholesalers and retailers. The specific pur- 
pose of the first section is to determine attitudes toward 
services currently being offered by wholesalers in an ef- 
fort to uncover any shortcomings common to their prac- 
tices and to determine how they might make improvements. 

A survey was made of 99 retail food stores which varied 
in size from a weekly sales volume of $800 to over $40,000. 
The results of this survey tended to indicate why the 
achievement of voluntary vertical integration between in- 
dependent wholesalers and retailers has been a slow proc- 
ess. While integration theoretically could benefit both 
parties, retailers still revealed an attitude of distrust to- 
ward this development. Some operators were concerned 
over becoming “obligated” by tying in too closely with a 
Single supplier. Others expressed a concern over the 
wholesaler becoming overly familiar with their businesses. 
Retailers criticized certain services which wholesalers 
performed or failed to perform. Among these were pro- 
motional assistance, accounting service, and fieldman 
service. Store operators, in general, indicated a lack of 
familiarity with their wholesaler’s business and a desire 
to gain a closer understanding of his operation through 
group meetings. 

The purpose of the second part is to measure the ef- 
fectiveness of the use of management tools, developed 
from store operating data, as the core of an integrated 
program. 

A group of four stores, all of similar sales volume, 
were selected for an intensive, three months study. Accu- 
rate operational data were collected, profit and loss state- 
ments computed and analyzed and problem areas probed. 
In every case one or more departments were found to be 
making low gross profits. Through the use of a systematic 
method, problem areas were investigated and corrective 
measures applied. At the end of the study all problem de- 
partments had shown improvement. 

While it is acknowledged that the conclusions of this 
study are based both on a very limited sample of cases and 
on results measured over a relatively short period of time, 
this research tends to point out the short-run accomplish- 
ments which may be realized through the use of a system- 
atic approach. Based on the information so derived it was 
possible to improve operations sufficiently to show in- 
creases in net profit in a matter of a few weeks. Sucha 
program has particular appeal to retailers. 





Three avenues are suggested through which such as- 
sistance might be administered to retailers. They are: 
1. The fieldman program sponsored by the wholesaler. 
2. Professional consultants or especially trained ac- 
countants. 
3. Extension specialists. 
125 pages. $2.00. Mic 58-11 
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SPERMATOZOA SURVIVAL OF THE BOVINE 
AT 100°F., 40°F., AND -110°F., AS INFLUENCED 
BY TYPE AND EXTENT OF DILUTION 


(Publication No. 25,044) 


Jack Lawrence Albright, Ph.D. 
State College of Washington, 1957 


The purpose of this study was to survey many types of 
extenders for storing spermatozoa at three widely differ- 
ent temperatures (100° F., 40° F., and -100° F.). To reduce 
variation as much as possible all dilutions were at 1:50. 
Spermatozoa progressive motility was used as the only 
criterion of extender efficiency because it is the best 
Single measure of fertilizing capacity under storage con- 
ditions, has been found to be correlated with glycolytic 
activity and could be performed rapidly. 

It was found that no specific type or combination of 
extension media provided maximum sperm motility for 
the 210° range of storage conditions studied (100°F. to 
-110°F.), Yolk-citrate alone or in combination with yolk- 
glycine, whole milk and skim milk exhibited the highest 
sperm survival rates through a 12-hour incubation period 
at 100°F. The most successful extenders for prolonging 
sperm life at 40 F. were whole milk, whole milk+ yolk- 
glycine and skim milk+ yolk-glycine. Also 1/4 yolk- 
glycine+ 3/4 whole milk gave similar semen storage re- 
sults as the 1/2 yolk-glycine+ 1/2 whole milk. When the 
extender was 3/4 yolk-glycine+ 1/4 whole milk, the sam- 
ples on the average did not maintain sperm motility as 
well as the other glycine-yolk-milk ratios. In regard to 
-110°F, storage conditions in the presence of a 7.5% gly- 
cerol solution, neither yolk-citrate, yolk-glycine nor whole 
milk alone or in combination with each other was as suc- 
cessful as yolk-citrate+ skim milk for maintaining motility 
up to one week of storage. Yolk-citrate+ whole milk and 
yolk-glycine+ skim milk extenders maintained sperm mo- 
tility best as determined at the end of the experimental 
periods for 100°F., 40°F., and -110°F. storage when these 
were considered as a group. Whole milk extender was the 
next best treatment. The rest of the extenders were quite 
similar for sperm survival rates with the exception of the 
yolk-glycine extender which was unusually low. 

When extended semen samples at 100°F. were subjected 
to temperature shock treatment (40°F. and 5°F.), the semen 
samples that had the best survival rates showed superior 
motility after freezing to -110°F. Spermatozoa in yolk- 
citrate and whole milk extenders were better able to with- 
stand cold shock treatments and freezing to -110°F. than 
sperm placed in skim milk and yolk-glycine extenders. 
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There appears to be a slight advantage for no-glycerol 
over direct glycerolation and glycerolation by standard 
methods, in that order, in regard to maintaining sperma- 
tozoa motility at 100°F. and 40°F. At -110°F. direct gly- 
cerolation was more favorable for spermatozoa survival 
than the addition of glycerol by standard methods. 

There was considerable variation noted as being due to 
rate of freezing, type of extender and equilibration time 
during freezing to and up to one year of storage at -110°F. 
Medium (2.5°F./minute) and fast (5°F./minute) cooling 
rates down to the critical zone (40°F. to 5°F.) were asso- 
ciated with greater recovery of motile spermatozoa post- 
thawing than for slow (1.44°F./minute) cooling. Before 
freezing, semen in all extenders (whole milk, yolk-citrate 
and yolk-glycine+ whole milk) showed essentially the same 
motility. Post-thaw and 3 months spermatozoa motility 
values were highest in the whole milk extender group. 
After 6 and 12 months of storage there was a slight ad- 
vantage in favor of the yolk-citrate extender. The lowest 
values after 3, 6 and 12 months of storage were found in 
the yolk-glycine+ whole milk extender. Satisfactory freez- 
ability of spermatozoa was observed with a 3 hour equilib- 
ration period. 

Bovine spermatozoa survived lyophilization procedures 
to the extent that 5-10% of the spermatozoa from 5 differ- 
ent bulls were progressively motile. 
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CHALAZAE OF THE DOMESTIC FOWL - LYSOZYME 
CONTENT AND FACTORS AFFECTING 
THEIR PROMINENCE 


(Publication No. 24,149) 


Robert Carl Baker, Ph.D. 
Purdue University, 1957 


Major Professor: Dr. W. J. Stadelman 


A satisfactory technique for the preparation of chalazae 
cords for determining their lysozyme content by the tur- 
bidity method of assay was developed. Briefly the tech- 
nique involves removing the cords from the thick albumen 
of the eggs with tweezers, and removing as much thick al- 
bumen from them as possible with small shears. The 
chalazae are then soaked and washed in distilled water 
which aids in removing more extraneous material. 

It was found that the chalazae can be made into a much 
finer suspension if they are first dried in a vacuum oven 
and then rehydrated in distilled water. A Waring Blendor 
operating with 40 volts of current does a good job of break- 
ing up the rehydrated chalazae material into a fine sus- 
pension. 

The turbidemetric method of assay for lysozyme as 
described by Smolelis and Hartsell (1949) is satisfactory 
for use with chalazae cords. Sorensen’s phosphate buffer 
with a pH of 7.2 however, was found to allow greater lyso- 
zyme activity on Micrococcus lysodeikticus than the same 
buffer used a pH of 6.2. 

The study showed that the lysozyme content of chalazae 
is 2 to 3 times higher than the albumen from the homolo- 
gous egg but that some strains of chickens have more lyso- 
zyme in the chalazae of their eggs than others. 








A “mucinase” from two bacteria, namely; Proteus vul- 
garis and Serratia marcescens, appeared to increase the 
lytic activity of the chalazae. Apparently the “mucinase” 
attacked the ovomucin of the chalazae and released lyso- 
zyme. Papain, a proteolytic enzyme, thioglycol, a re- 
ducing agent, and acetone, a dehydrating agent, however, 
did not increase lytic activity of the chalazae under the 
conditions employed. It was found that just allowing re- 
hydrated chalazae material to incubate at 37 degrees 
Centigrade for 24 hours without any of the above agents in- 
creased the available lysozyme content of the cords. 

Prominence of the chalazae in chicken eggs was found 
to be a heritable factor. This is important because it now 
appears possible for poultry breeders to decrease the 
prominence of chalazae by selective breeding. 

The studies also showed that chalazae cord prominence 
is not correlated with internal egg quality. This is also 
important to the poultry breeder because it means that he 
does not necessarily need to sacrifice good internal quality 
to produce eggs with less prominent chalazae. 

It was found that with the strain of Leghorns used in 
this study, a repeatability study could not be made on 
prominence of chalazae because of the heterogenity of 
variance. This means that one can not predict the promi- 
nence of chalazae cord for hens by just breaking out a few 
eggs. 

A final piece of information found in the study on the 
prominence of chalazae was that the cords do not seem to 
deteriorate as rapidly as the rest of the egg. After 22 
days of storage the chalazae appeared just as prominent 
as the cords in day-old eggs. 72 pages. $2.00. Mic 58-13 








SOME EFFECTS OF NUTRITION ON 
THE OCCURRENCE OF URINARY CALCULI 
IN SHEEP AND CATTLE 


(Publication No. 25,053) 


C. Jim Elam, Ph.D. 
State College of Washington, 1957 


Three separate experiments were conducted involving 
a total of 64 wether sheep and 24 steers. The following 
is the list of objectives for the first experiment: (1) to ob- 
tain information on the factor in beet pulp responsible for 
its predisposing effect on urinary calculi formation in 
sheep, (2) to observe the effects of adding potassium acid 
phosphate to sheep rations on the incidence of urinary 
calculi, and (3) to study the influence of feeding a 10 per 
cent level of sodium chloride to sheep on the incidence of 
urinary calculi. Sixty wether lambs were divided into 
twelve lots of five lambs each and group-fed the experi- 
mental rations, The variables were as follows: potassium 
acid phosphate (K2HPO,), sodium chloride, beet pulp, and 
beet pulp ash. Lambs were observed daily to detect symp- 
toms of urinary calculi. | 

The following results were observed: 

1. Fourteen cases of urinary calculi resulted in 30 
sheep fed 0.5 per cent sodium chloride, while none was 
observed in 30 sheep fed the 10 per cent level of sodium 
chloride. 

2. Eleven of the 14 cases of calculi occurred in 
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lots receiving added potassium acid phosphate in the 
ration. : 

3. Beet pulp or beet pulp ash had no effect on the inci- 
dence of urinary calculi. 

The second experiment, involving four wether sheep, 
was of Latin square design. The variables fed were po- 
tassium acid phosphate and 10 per cent sodium chloride. 
Urine and blood analyses conducted on samples taken at 
the termination of each period indicated that: | 

1. The plasma phosphorus level of sheep fed potassium 
acid phosphate was significantly higher (P< .01) than those 
fed none. 

2. Plasma levels of calcium, magnesium, potassium, 
sodium, and chloride were not significantly affected by 
feeding potassium or sodium Salts. 

3. Daily volume of urine excreted was significantly 
greater (P<.01) in sheep fed the 10 per cent level of so- 
dium chloride. 

4. Urinary pH was significantly different between ani- 
mals (P<.05) and was less alkaline (P<.01) in sheep fed 
the 10 per cent sodium chloride rations. 

5. The urinary concentration and total daily urine ex- 
cretion of solids, calcium, phosphorus, magnesium, po- 
tassium, sodium, and chloride were influenced greatly by 
the treatments. 

An experiment involving 24 yearling Hereford steers 
was conducted to investigate the following: | 

1. To determine if rations which are predisposing to 
urinary calculi formation when fed to sheep will also cause 
formation of calculi in steers. 

2. The effects of including dehydrated alfalfa versus 
wheat straw and potassium acid phosphate versus none in 
steer rations on: (a) incidence of urinary calculi, (b) 24- 
hour urine volume, (c) urine pH, (d) urine surface tension, 
(e) urine-mineral excretions, and (f) mineral levels of 
plasma. 

3. The effect of a carotene-vitamin A deficiency on the 
incidence of urinary calculi in steers. 

The steers were fed the experimental rations for 158 
days and then slaughtered. None of the steers showed 
symptoms of urinary calculi during the experiment. At 
slaughter, six steers had several small stones in the uri- 
nary bladder, but no effect could be attributed to treatment 
as the cases were equally distributed. Blood and urine 
analyses indicated: 

1. Plasma phosphorus and sodium were significantly 
higher in steers fed potassium acid phosphate. 

2. Plasma potassium was higher (P<.01) in steers 
fed alfalfa than those fed wheat straw. 

3. With the exception of sodium, urine values measured 
were influenced significantly by the treatments. 
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EFFECT OF ANTIBIOTICS ON GROWTH 
AND EGG PRODUCTION OF CHICKENS 


(Publication No. 24,158) 


Robert Hamor Gledhill, Ph.D. 
Purdue University, 1957 


Major Professor: C, W. Carrick 


Eighteen trials were conducted to evaluate erythro- 
mycin as an antibiotic supplement for poultry rations. In- 
formation was obtained concerning its effects upon the 
growth of chickens as well as upon the egg production and 
hatchability. Practical type corn-soybean meal diets ade- 
quate in all known essential nutrients and with added fat 
were used in all the experiments. 

The addition of erythromycin (lotycin - Eli Lilly and 
Company) at a level of four grams of antibiotic activity 
per ton of feed gave maximum growth in chicks during the 
first eight weeks of life. When the technical grades and 
medicinal grades were fed at levels of equal antibiotic ac- 
tivity, approximately the same growth response was ob- 
tained with both grades. When erythromycin was added 
to a ration inadequate in several nutrients, a growth re- 
sponse was also shown. Work on the addition or omission 
of erythromycin has shown the greatest benefit upon growth 
when the antibiotic was included in the ration during the 
early period of the chick’s life. A combination of anti- 
biotics gave no better growth response than when the anti- 
biotics were fed separately. Work to date has indicated 
that the stability of erythromycin is greatly decreased in 
the presence of high temperatures for a prolonged time. 
When the daily feed intake was equalized, no growth re- 
sponse from antibiotics was noted. | 

Experiments with laying hens using various levels of 
erythromycin, oxytetracycline (terramycin, Pfizer), and 
chlortetracycline (aureomycin, Lederle), has indicated a 
beneficial effect upon egg production over the control 
group, but no effect on hatchability of fertile eggs. The 
presence of antibiotics in the laying rations did not main- 
tain the birds on an extremely high rate of production 
throughout the experiment. The presence of antibiotics in 
the laying rations did not influence the growth rate of 
chickens hatched from the eggs. 
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THE COMPARATIVE INFLUENCE OF SIRES 
USED IN ARTIFICIAL INSEMINATION VS. THOSE 
USED NATURALLY ON BUTTERFAT PRODUCTION 


(Publication No. 23,937) 


Lloyd Rulon Hunsaker, Ph.D. 
University of Minnesota, 1957 


Daughters of sires used artificially in the Cache Valley 
Breeding Association are compared with daughters of 
sires selected and used naturally by dairymen for butter- 
fat and milk production. The data is set up so as to pair 
both the dams and the daughters. The dams are paired on 
a basis of butterfat production. The environmental condi- 
tions are controlled by selecting dams that were in the 
same herd at the same time, receiving as nearly as possible 
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the same care and feed; one dam having a daughter by an 
artificially used sire and her mate having a daughter from 
a sire selected by the dairyman. Both daughters are near 
the same age, freshened near the same time, and made 
their records in the same environment. 

A second set of data is used as a.check against the 
first. This data consists of maternal sisters being paired, 
one resulting from artificial service and one from natural 
service by a sire of the dairyman’s own selection. 

The problem area in the first set of data appears to be 
in the matching of dams, while in the second set, the 
daughters do not freshen at the same time and are roughly 
a year apart in age at first freshening. A comparison of 
the two sets of data is made using an analysis of covari- 
ance. The natural daughters in the two sets of data are 
compared for milk and butterfat production. The artificial 
daughters in the two'sets of data are also compared for 
milk and butterfat production. In all four comparisons, 
the differences are non-significant. This adds support to 
the methods used in setting up the data since both sets are 
in close agreement. 

A statistical treatment using an analysis of covariance 
is made comparing the artificial with the natural daughters 
in both milk and butterfat production. The differences be- 
tween the artificial and natural non-sibs were significant 
for both butterfat and milk production at the one percent 
level. In the half sib data, milk production differences 
were significant at the one percent and butterfat at the five 
percent levels. 

Linear regression coefficients are calculated for both 
milk and butterfat yields for the combined groups. In milk 
production the artificial daughters’ regression coefficient 
is .624 and is .466 for the natural daughters. The butter- 
fat regression coefficients are .584 and .384 respectively 
for the artificial and natural daughters. 

The artificially used sires raised production on dams 
- averaging up to 523 pounds while the naturally used sires 
raised production on dams averaging up to 484 pounds of 
butte rfat. 

Differences between sires-in artificial service are 
analyzed and statistical treatment shows differences to be 
highly significant. Rank correlations between the actual 
daughter averages and the adjusted daughter averages are 
.923 for butterfat and .897 for milk production; six of the 
13 sires were outstanding as indicated by their daughters’ 
performance. Four sires could be rated as average and 3 
appear to be ina lowclass. In 33% of the 50 herds in- 
volved in the study, the naturally used sires had daughters 
that exceeded the daughters of the artificial sires in aver- 
age production. Some outstanding sires are being used 
naturally by dairymen. The artificial breeding organiza- 
tion could benefit its members by locating and adding some 
of these better sires to replace some of the least effective 
sires now in use. 114 pages. $2.00. Mic 58-16 





THE EFFECT OF TRACE MINERALS 
ON CELLULOSE DIGESTION AS STUDIED 
IN THE ARTIFICIAL RUMEN 


(Publication No. 24,355) 


Juan Carlos Sala, Ph.D. 
The University of Florida, 1957 


Two types of purified cellulose (Solka-Floc and Alpha- 
cel) were fermented under controlled conditions to deter- 
mine the effect of various concentrations of cobalt, copper, 
iron, manganese, molybdenum and zinc upon the extent of 
cellulose digestion. Fermentations were carried out in 
the laboratory with equipment designed to function as an 
artificial rumen. The effect of minerals was studied in 
relation to the type of cellulose used as the substrate and 
the source of rumen inoculum used to ferment the cellu- 
lose. The extent of cellulose digestion was measured by 
chemical analysis for cellulose before and after fermenta- 
tion and by feeding trials with chicks and rats. | 

Ten p.p.m. of cobalt, 10 p.p.m. of copper, 25 p.p.m. of 
zinc, 20 p.p.m. of molybdenum and larger quantities of 
these elements added to the artificial rumen, depressed 
the amount of cellulose digested. Additions of iron and 
manganese slightly depressed cellulose digestion, but the 
degree of reduction was much less than that caused by 
other elements. Sodium and sulfate ions were not effective 
in altering the amount of cellulose digested. The two types 
of cellulose studied were fermented to the same degree 
and the rumen inoculum from animals consuming different 
forages had no effect upon cellulose digestion. 

Fermentation of cellulose (Alphacel) in the artificial 
rumen for 24 hours did not significantly improve the feed- 
ing value for chicks and rats. 
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A STUDY OF SMALL-MAMMAL POPULATIONS OF 
STATE ISLAND, BASSWOOD LAKE, MINNESOTA 


(Publication No. 23,931) 


Louis Daniel Frenzel, Jr., Ph.D. 
University of Minnesota, 1957 


Small-mammal populations resident on a 9.2-acre 
island in Basswood Lake, Lake County, Minnesota, were 
studied during the summers of 1951-1954. Capture, mark, 
release, and recapture techniques were used except for 
a snap-trapping period terminating the study. 

Live-trapping captured 283 individual animals which 
were handled a total of 926 times. Snap-trapping effected 
63 captures. 

Live-traps were distributed over the entire island on 
a 45-foot trap grid. Due to isolation during trapping 
periods, populations studied were without immigrant, emi- 
grant, and transient animals. 

Four small-mammal species, the meadow vole (Micro- 
tus pennsylvanicus), red-backed vole (Clethrionomys gap- 
peri), jumping mouse (Zapus hudsonius), and deer mouse 
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(Peromyscus maniculatus gracilis), were present on the 
island in numbers sufficient to treat on a population basis. 
Characteristics of populations of the above species 

have been described. Population trends of meadow and 
red-backed voles were similar: numbers increased from 
1951 to 1952, then declined during 1953 and 1954. The 
jumping mouse population showed a downward trend from 
1951 through 1954. Deer mice did not occur on the island 
in 1951-1952 but were present in 1953-1954, 
| Trapping mortality ranged from 0 to 100 per cent for a 
species when calculated in terms of individuals captured 
in any one year, while that for all species, 1951-1954, was 
27 per cent. Trapping mortality calculated in terms of 
total handlings ranged from 0 to 20 per cent for a species 
in any one year, while that for all species, 1951-1954, was 
8 per cent. 

Trap-revealed longevity of meadow voles and jumping 
mice was 14 and 24 months, respectively. 

All species involved were shown capable of avoiding 
capture throughout extensive live-trapping efforts indicat- 
ing that live-trapping methods yield underestimations of 
numbers actually present. 

The deer mouse and bog lemming (Synaptomys cooperi) 
immigrated onto the island, presumably over ice. Two 
records of meadow voles captured, marked, and released 
on the island one year and recaptured elsewhere the sec- 
ond year showed this species to travel up to 1.5 miles in 
dispersion. 

Trap-revealed areal movements of small mammals 
were determined from data of animals captured three or 
more times using the maximum boundary strip method of 
Blair. Mean areal movement of meadow voles was 0.42 
acres. Adults moved over significantly larger areas than 
did juveniles, but no significant difference was found when 
compared by sex. Red-backed voles averaged areal move- 
ments of 0.83 acres. No significant difference was found 
between sexes or age classes in means of areal move- 
ments of red-backed voles. Average area over which adult 
jumping mice moved was 1.39 acres with no significant 
difference between movements of sexes. Areal movements 
of 8 juvenile deer mice averaged 1.32 acres. One adult 
female bog lemming moved over an area of 1.19 acres. 

Habitat types on the island were hardwoods-conifers, 
mixed hardwoods, mixed conifers, grass-low shrub, and 
a shore shrub type. The meadow vole showed highest pref- 
erence for the grass-low shrub habitat with secondary 
utilization of other types, particularly mixed hardwoods 
in years when meadow voles were relatively abundant. 
Red-backed voles preferred mixed hardwoods and mixed 
hardwoods-conifers. Grass-low shrub habitat was pre- 
ferred by jumping mice with mixed hardwoods immediately 
surrounding grassy areas showing a secondary preference. 
Deer mice showed a preference for hardwoods-conifers 
and mixed hardwoods. All species used the shore shrub 
type extensively, but this was believed a preference sec- 
ondary to one of an adjacent type receiving primary utili- 
zation, 232 pages. $3.00. Mic 58-18 














A STUDY OF SOME FOREST SOIL 
CHARACTERISTICS AND THEIR RELATIONS 
TO JACK PINE GROWTH 


(Publication No. 24,674) 


Steve Pawluk, Ph.D. 
University of Minnesota, 1957 


The objectives of this study were to determine the pro- 
file characteristics of some forest soils as indicated by 
their physical, chemical, and mineralogical properties 
and the relationship of these properties to site index of 
jack pine Pinus banksiana. 

Eighteen plots were selected for this study, sixteen of 
which are located in Minnesota and two in Wisconsin. The 
plots were limited to well drained, uniform sites with a 
well-stocked even age jack pine forest cover. 

Analytical data did reflect the degree of profile de- 
velopment and assisted in characterizing the various soil 
types. Correlation studies showed highly significant rela- 
tionships between physical properties of the soil and site 
index. Less significant correlations were obtained when 
cation exchange characteristics of the soil were con- 
sidered. Scatter diagrams showed the latter as a more 
curvelinear function of site index than the former. Best 
correlations were obtained where the properties of the 
entire solum were considered. There was evidence that 
both physical and chemical properties are important in 
determining the ability of a site to support growth; how- 
ever, from this study it was impossible to state which was 
most important. The properties which were related sig- 
nificantly to site index reflected the profile characteristics 
of the soil solum and site could be evaluated reasonably 
well in terms of soil type and phase. It was evident that 
the integration of analytical research in the laboratory 
with imperical research in the field could serve as a re- 
liable method for estimating productivity of soils in terms 
of jack pine growth. 105 pages. $2.00. Mic 58-19 
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EFFECT OF STOCK-SCION INTERRELATIONSHIPS 
AND GRAFT UNIONS UPON NUTRIENT 
ABSORPTION AND TRANSPORT IN HIGHER PLANTS 
AS INDICATED BY RADIOACTIVE ISOTOPES 


(Publication No. 24,247) 


Martin John Bukovac, Ph.D. 
Michigan State University, 1957 


Budded apple and variously grafted tomato plants, 
grown in solution and soil cultures, were used to deter- 
mine the effect of the graft union and stock-scion inter- 
relationships upon foliar and root absorption of nutrients 
and their subsequent distribution. Radioactive analysis 
and autoradiography of plant tissues were employed to as- 
certain absorption and subsequent distribution of isotopi- 
cally labeled nutrients. Rooted cuttings of East Malling 
(EM) VII and [IX (dwarf apple rootstocks) absorbed less 
p*’ | applied to the root medium, than EM XVI, a vigorous 
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apple rootstock. Irrespective of foliar or root applications, 
McIntosh apple scions on EM VII or IX rootstocks (dwarf) 
absorbed and accumulated less P** than when budded on 


EM XVI or Delicious seedling (vigorous) rootstocks. Simi- | 


larly, less Ca*® was recovered in the McIntosh scion 144 
hours following treatment, when applied to the medium in 
which roots of McIntosh scions on EM VII or IX were grow- 
ing than in scions on EM XVI or Delicious seedling root- 
stocks. No marked accumulation of P** or Ca** was noted 
at the bud union. 

Genetically dwarf (var. MacArthur 741) and non-dwarf 
(var. Stokesdale) tomato plants absorbed equal quantities 
of foliar applied P**, however, less of the absorbed P** 
was transported to the roots of the dwarf. Tomato plants 
(var. Stokesdale) chemically dwarfed with maleic hydra- 
zide absorbed less foliar applied P* ? than non-dwarfed, 
but no differences were observed in the subsequent distri- 
bution of the absorbed isotope. As in the apple, no signifi- 
cant differences occurred between the P** recovered in 
the graft union or a comparable stem segment on a non- 
grafted tomato plant following absorption of P** by the 
roots. Likewise, no differences were observed in the P*” 
accumulated in the scions of grafted and non-grafted to~ 
mato plants 3, 12, 24, 48 and 96 hours after applying p*? 
to the root medium. The graft union, per se, did not im- 
pede the transport of root absorbed P*°*, Well formed 
graft unions in tomato stems did not impede the acropetal 
transport of Na™ , 8°, Suk aa” 7L 
Or", gar. i. " sr® | Mo™ and Ba**° following root ab- 
sorption of ‘the isotopes. However, when laterals of vigo- 
rous tomato ) Plants (var. Stokesdale) were grafted “apex 
to apex” P** transport was significantly reduced and Ca*°* 
transport was almost completely blocked, following the ab- 
sorption of the isotope by the roots of one of the grafted 
plants. 

When two one-centimeter phloem segments were re- 
moved from the stems of year old apple trees (EM I) and 
replaced in an inverted or natural position, more foliar 
applied P** accumulated above the inversions than above 
non-inverted rings. Lesser amounts of foliar applied P*” 
accumulated above the non-inverted rings. Approximately 
60 percent more adventitious buds grew below the inverted 
than non-inverted phloem rings. Swellings immediately 
above the upper phloem ring and reduced top growth were 
evident on trees with inverted compared to trees with non- 
inverted phloem rings. Growth of the scion in terms of 
dry weight and terminal growth was significantly influ- 
enced by its orientation. Less radiocalcium absorbed by 
the roots accumulated in the inverted scion two or six days 
following treatment than with non-inverted or non-grafted 
plants. However, when the calcium content was expressed 
as counts per minute per gram dry weight no significant 
differences were observed, thus indicating that growth and 
not the union was the determining factor. In contrast to 
the many experiments illustrating the absence of down- 
ward transport of foliar applied Ca** , anesthetized bean 
and radish leaves following treatment with Ca*® transported 
considerable quantities out of the treated leaf to all other 
parts of the plant. Chelation of radiocalcium with disodium 
ethylenediamine tetraacetate, picrolinic acid, 2,5-dichloro- 
3,6-dihydroxy-p-quinone and 1-amino-2-napthol-4-sulfonic 
acid did not effect its basipetal transport. 

148 pages. $2.00. Mic 58-20 





LANDSCAPE ARCHITECTURE IN RELATION TO 
CONTEMPORARY ELEMENTARY SCHOOLS 


(Publication No. 25,322) 


Robert Philip Ealy, Ph.D. 
Louisiana State University, 1955 
Supervisor: Robert S, Reich 

Contemporary school architecture, emphasizing physi- 
cal and visual contact with the out-of-doors and a new 
educational philosophy pointed toward the development of 
the whole child--mentally, physically, socially, and emo- 
tionally, call for a reappraisal of the factors considered 
in the development of the site. The site planning of most 
contemporary elementary schools in this area is either 
entirely lacking or inadequate. Over a period of three 
years the author visited and photographed such schools in 
Oklahoma, Kansas, Texas, Arkansas, Mississippi, and 
Louisiana, bearing out the need for competent landscape 
architectural services. 

The literature contains little information on landscape 
architecture in relation to contemporary elementary 
schools. Therefore, in order to obtain the latest concept 
on this subject a selected group of 241 people in each of 
several fields of work related to the problem were con- 
tacted by means of personal interviews, personal cor- 
respondence, and through the medium of a balanced ques- 
tionnaire designed to cover an equal set of factors under 
educational, functional, visual, and community use needs. 
The groups covered included leading landscape architects, 
architects, school administrators, specialists, and rep- 
resentative teachers, parents, and children. 

A fresh approach to the problem is apparent in an 
analysis of the data obtained. The whole concept is broad- 
ened in keeping with the contemporary architecture and 
the new educational philosophy. School grounds, once 
thought of merely in terms of a place to erect a building 
and a space in which to release the children at recess are 
now coming to be considered an integral part of the edu- 
cational plan. The data obtained indicate that the people 
contacted were quite interested in the problem. The per-. 
centage of completed questionnaires returned was rela- 
tively high--65%. The returns indicated that preferred 
site design factors were as follows: 

Educational 

1. areas for group play 
2. areas for individual play 
3. outdoor teaching areas 
Functional 
1. convenient circulation 
2. grading for proper drainage and usability 
3. ease of supervision 
Visual 
1. integration of buildings and site 
2. good relationships between indoors and outdoors 
3. enrichment of landscape 
Community use 
1. playgrounds 
2. service facilities 
3. outdoor teaching areas for group meetings 


General considerations, as designing to provide for maxi- 
mum safety, minimum maintenance, and future develop- 
ment, were emphasized. 
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These data indicate a trend toward a new approach to 
the problem and the relative value of the design factors 
listed. This information can be used to help determine the 
amount of space allotted to the various design factors as 
well as the order of development in case of space or budget 
limitations. Using this information as a guide and fitting 
the plan to the specific site and program needs, the land- 
scape architect working in conjunction with the building 
architect and the school representatives can provide an 
educational environment of the highest caliber. 

A site plan for a typical contemporary elementary 
school (Will Rogers, Stillwater, Oklahoma) is presented to 
illustrate the application of these principles. ) 

155 pages. $2.05. Mic 58-21 


DRYLAND RANGE MANAGEMENT STUDIES 
(Publication No. 25,056) 


John Alan Goodding, Ph.D. 
State College of Washington, 1957 


During 1953, 1954 and 1955 studies were made of forage 
yields and related measurements derived from several 
important range site types in varying stages of range de- 
pletion at each of three locations in southeastern Washing- 
ton. Range sites selected were: (1) rolling hills and 
benchlands with soil depths of 20 inches or more; (2) roll- 
ing hills and benchlands with soil depths of less than 20 
inches; (3) steep south-facing slopes; and (4) steep north- 
facing slopes. On each site type four condition classes 
(excellent, good, fair and poor), based on stage of deple- 
tion, were studied. The locations were in the vicinities of 
Asotin, Hooper and Prosser, Washington. 

Native grasses on each of the condition classes for 
each site were clipped at the ground line in each of ten 
contigudusly placed hoops (9.6 sq. ft. area in each) and 
maintained by species in order to obtain an estimate of 
total yield and yield by species. Basal area and coverage 
measurements were made concurrently to determine the 
degree of relationship between these measurements and 
yield. In addition, in 1955, frequency and coverage data 
for excellent and poor condition classes on all sites at each 
of the three locations were recorded in order to obtain 
more complete information regarding floristic composi- 
tion. This was accomplished by forty, 2 x 5 decimeter 
plots spaced at meter intervals along a transect on which 
cover was estimated in five cover classes according to the 
Braun-Blanquet system. 

Yields derived from clipped plots when converted to 
acres per animal unit month of grazing provided valuable 
data for each condition class on each of the four site types 
at each of the three locations. These data, when used with 
qualification, can form a basis for the recommendation of 
stocking rates for the southeastern portion of Washington. 

Significant differences between yields on the various 
sites indicated clearly that the sites differed in production 
potential. Rolling hills and benchlands with deep soil and 
steep north-facing slope sites commonly yielded more 
forage than rolling hills and benchlands with shallow soil 
and steep south-facing slope sites, respectively. Yields 
proved to be significantly different when condition classes 
were compared, indicating that the condition classification 
system used was valid. 





Analysis of basal area data showed that significant dif- 
ferences existed between sites, condition classes and lo- 
cations, indicating similarity between basal area and yield 
data. Analysis of covariance established that a high posi- 
tive correlation did exist and construction of regression 
lines indicated the possible predictive value of basal area 
measurements when substituted for yield data. 

Significant differences between sites and between con- 
dition classes for coverage data also indicated a close re- 
lationship between coverage measurements and yield. The 
analysis of covariance between coverage and yield estab- 
lished a high positive correlation and construction of re- 
gression lines showed the possible predictive value of 
coverage data when substituted for yield, 

The additional transect study on the excellent and poor 
condition classes on all sites at the three locations pro- 
duced a more complete picture of the vegetation in each 
instance. Species lists along with frequency and coverage 
data were derived. Through examination of these data plus 
those collected for yield, basal area and coverage by the 
hoop method the influence of grazing on the major forage 
grass species on each site was established. These data 
indicated that Agropyron spicatum decreased on all sites 
except the steep north-facing slopes at Asotin and Hooper 
where this species apparently replaced Festuca idahoensis 
in the early stages of retrogression. F. idahoensis de- 
creased, while Poa secunda appeared little affected by 
grazing. Bromus tectorum appeared to be an increaser at 
all locations, whereas the weedy annual fescues presented 
no consistent pattern. 83 pages. $2.00. Mic 58-22 

















EXPERIMENTS WITH VARIOUS CHEMICALS 
TO ATTENUATE THE TOXICITY OF 
2,4-DICHLOROPHENOXYACETIC ACID 


(Publication No. 25,058) 


John Howell Harris, Ph.D. 
State College of Washington, 1957 


This study deals with the alleviation of 2,4-dichloro- 
phenoxyacetic acid (2,4-D) injury to plants. Thirty chemi- 
cals reported to have 2,4-D counteractant ability were 
tested and the more effective of these evaluated under 
field conditions. Mode of action of the chemicals was 
studied in terms of existing theories. 

- In each of the thirteen screening experiments approxi- 
mately 160 greenhouse-grown bean plants were used. Two 
methods of application of chemicals were employed, drop 
and spray. The effects of treatments in greenhouse ex- 
periments were evaluated by visual ratings and physical 
measurements. Visual ratings of the response of the plant 
to 2,4-D were made at weekly intervals throughout an ex- 
periment. Physical data recorded at harvest included 
angle of stem deviation from vertical, stem diameter, 
height increase, and fresh and dry weights of plants and 
pods. 

Of the thirty chemicals screened, eight were shown to 
be effective. These were carbon, (sodium) 2,4-dinitro-o- 
cresol, 2,4-dinitrophenol, 1-naphthoxyacetic acid, 3-nitro- 
4-fluorobenzoic acid, a@-phenoxyisobutyric acid, riboflavin, 
and trans-cinnamic acid, Chemicals which were partially 
effective were 3-indoleacetic acid, maleic hydrazide, 2- 
naphthaleneacetic acid, pentachlorophenyoxyisobutyric 
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acid, ¥-phenylbutyric acid and 2,4,6-trichlorophenoxyace- 
tic acid. 

In another series of greenhouse experiments six of the 
more effective test chemicals were applied by the drop 
and spray methods at different times before, in combina- 
tion with, and after 2,4-D. Generally chemicals applied 
prior to or combined with 2,4-D were more effective than 
those applied after. The following reduced expected 2,4-D 
symptoms when applied before 2,4-D: carbon, trans- 
cinnamic acid and riboflavin. 2,4-Dinitro-o-cresol counter- 
acted 2,4-D effects when applied eighteen hours before or 
six hours after 2,4-D. 

Nine of the more promising test chemicals were evalu- 
ated as counteractants for 2,4-D injury on grape vines 
growing under field conditions. Two concentrations of the 
chemicals were applied just prior to the 2,4-D spray. 
Visual ratings of 2,4-D injury and phytotoxicity, and har- 
vest data of yield, number of clusters, weight of berries, 
and sugar and acid content of the fruit were measured in 
these spray experiments. | 

Carbon sprays were the most effective in alleviating 
the toxicity of 2,4-D and therefore they were used in fur- 
ther field trials. The significance of elapsed time between 
2,4-D and carbon applications was studied. Sprays of 2,4-D 
were put on at intervals of from one day before carbon 
application to eight days after. A 2 per cent spray of car- 
bon attenuated the toxicity of 100 ppm 2,4-D if applied be- 
fore the 2,4-D but if applied later, was only slightly bene- 
ficial. It was not effective against 1,000 ppm 2,4-D spray. 

The mode of action and diffusion rates of certain chemi- 
cals and 2,4-D within the grape leaf were studied by the 
drop method. Two types of treatment were used: the “ad- 
jacent spot” in which a drop of test chemical was placed 
to one side of the midrib and adjacent to that, on the op- 
posite side of the midrib, a drop of 2,4-D; and the “same 
spot” in which the test chemical and 2,4-D were applied on 
the same location. Application of the 2,4-D or the test 
chemical was made at one time and the accompanying test 
chemical or 2,4-D was applied to the same or adjacent 
spot either at the same time or one, three, or six hours 
later. Trans-cinnamic acid, riboflavin, 2,4-dinitrophenol 
or maleic hydrazide appeared to counteract within the leaf 
the effects of 2,4-D applied as long as six hours after the 
chemical. 

While relatively few of the test chemicals showed much 
horticultural value, some, such as carbon, have distinct 
possibilities. Under certain conditions 2,4-dinitro-o- 
cresol showed promise. With proper formulation, concen- 
tration, and due consideration of the environmental condi- 
tions and the physiological status of the plant, 2,4-dinitro- 
o-cresol may eventually prove to be of value as a counter- 
actant for 2,4-D. Trans-cinnamic acid also offers suffi- 
cient promise to warrant further study. 

144 pages. $2.00. Mic 58-23 





THE EFFECT OF SOIL MOISTURE AND 
A TRANSPIRATION REDUCING SPRAY 
ON TRANSPIRATION AND GROWTH 


(Publication No. 24,252) 


Oliver Meader Neal Jr., Ph.D. 
Michigan State University, 1956 


The object of the investigation was to determine the 
effect of decreasing soil moisture and transpiration re- 
ducing sprays on transpiration and growth of plants. Con- 
siderable disagreement appears in the literature concern- 
ing the effect of low soil moisture on transpiration and 
growth. 

Transpiration was determined by weight loss of plants 
growing in soil in containers which were sealed to prevent 
evaporation. Leaf area increase (the measure of growth 
used) was determined by daily leaf length - leaf area re- 
lationships obtained in this work and from the literature. 
The different levels of soil moistures were obtained by 
allowing the treatment plants to remove the soil moisture 
from the field capacity to the permanent wilting percent- 
age. Changes in growth and transpiration as soil moisture 
was reduced were determined with respect to plants in 
soil maintained at field capacity. Four soils, three species 
and two sprays were used. Both daily and hourly measure- 
ments were made. The sprays were made up by the Agri- 
cultural Chemistry Department. 

There appeared to be less reduction due to low soil 
moisture, in transpiration rate relative to the controls, 
when the environment was not conducive to rapid transpira- 
tion, and it might be expected that under very low trans- 
piration conditions that little transpiration reduction would 
be found as soil moisture was reduced. The hourly meas- 
urements showed that the transpiration reduction was 
much greater in the afternoon than in the morning which 
indicated that in those cases where transpiration was 
measured for only a short period during each day the 
choice of period would influence the amount of reduction 
indicated. 

The most striking difference, however, was found be- 
tween soils. A compost soil and a sand were at the two 
extremes. Transpiration of the tomato in compost soil 
was reduced with the first reduction in available water, 
while the plants in sand showed no reduction until over 80 
percent of available soil moisture had been removed. Clay 
and muck soils were intermediate and showed a gradual 
reduction starting when between 40 percent and 50 percent 
of the available moisture was exhausted. 

The transpiration reducing sprays were found to re- 
duce transpiration about 10 percent for each percentage of 
oil they contained. Growth was proportionately reduced. 
As the sprayed plants grew the film lost some of its ef- 
fectiveness. Either the spray was without value after 
three days or the transpiration of the sprayed and un- 
sprayed plants was reduced together as low soil moisture 
caused reductions below that caused by the sprays. 

Growth was closely related to transpiration. 

The data indicated that much of the apparent disagree- 
ment in the literature was due to different soils, different 
transpiring conditions, and different periods of day that 
measurements were made. 170 pages. $2.00. Mic 58-24 
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EFFECT OF A PLASTIC COATING ON 
CUT FLOWERS AND GREENS 


(Publication No. 23,471) 


Charles Herbert Sherwood, Ph.D. 
Michigan State University, 1957 


The investigation relates some of the effects of a plas- 
tic coating, Vinyl latex 600, on cut flowers and florist’s 
greens. 

The plastic material, mentioned above, had a specific 
gravity of 1.24 to 1.25 with a solid content of 49 to 51 per- 
cent, the average size of the particle being 0.2 microns. 
The observations indicated that the aqueous dilutions of 10 
and 20 percent Vinyl latex were effective in reducing water 
loss and thereby maintaining the fresh appearance of the 
plant materials. The treatments were particularly effec- 
tive on gardenia, plume asparagus (asparagus plumosus) 
and the Oregon fern (Polystichum munitum). | 

Respiration studies were also included. Special ap- 
paratus was designed for the purpose. A description of 
the same and the directions for its use are given in the 
text. 

The observations on excised rose petals, coated with 10 
percent Vinyl latex 600, indicated carbon dioxide accumu- 
lation to be 0.8 percent or about 50 percent higher than 
_ those of untreated petals. Similarly, micro-manometric 
determinations were also made on various plant materials, 
coated with or without the Vinyl latex. 

Phytotoxicity and respiration abnormalities were also 
observed when latex, in excess of 10 percent, was allowed 
to dry slowly on the plant tissue. 

56 pages. $2.00. Mic 58-25 











THE NATURE AND RELATIONSHIP OF BUNT 
RESISTANCE IN A HARD RED WINTER WHEAT 
SELECTION AND CERTAIN TESTER VARIETIES 


(Publication No. 25,065) 


Douglas K. Taylor, Ph.D. 
State College of Washington, 1957 


This study deals with the reaction of 191 Red, a hard 
red winter wheat selection of uncertain origin to 25 physio- 
logic races of Tilletia caries and T. foetida the causal or- 
ganisms of the common bunt disease of wheat. In addition, 
the F2 and Fs reactions to bunt of crosses involving 191 
Red and various tester varieties such as Brevor, Elgin, 
Elmar, Hohenheimer, Hussar, Ridit, Rio and White Odessa 
have been studied to determine the number of factors in- 
volved and the relationship, if any to known factors for re- 
Sistance. The bulk F2 populations and Fs; plant progenies 
were grown at Pendleton, Oregon and at Pullman, Washing- 
ton over the period 1952-1955 inclusive. 

Selection 191 Red was found to be resistant in its reac- 
tion to 21 races, intermediate in resistance to race L-10 
and susceptible to races T-11, T-13 and L-9. This is iden- 
tical to the Ridit reaction. Segregating F2 and Fs; popula- 
tions of 191 Red in combination with Ridit and Brevor and 
inoculated with race T-10 failed to show any segregation. 
It is apparent, therefore, that these three varieties carry 
at least one factor in common for resistance to this race. 











The inheritance of resistance to bunt in 191 Red is 
conditioned by two major factors, one recessive and one 
intermediate in nature. The intermediate factor allows 
approximately 50 per cent of the heterozygous plants to 
become susceptible, and provides resistance to races T-7, 
T-10, T-16, and possibly T-14. The recessive factor con- 
ditions resistance to races L-8, T-10, and T-15. 

In a study of 191 Red x Hussar populations in which the 
Fs lines were inoculated with races T-10 and T-14 segre- 
gation was so limited that close linkage between the inter- 
mediate factor of 191 Red and the HH factor of Hussar ap- 
pears responsible. It is also apparent that an undesignated 
third factor in Hussar is responsible for conditioning re- 
sistance in this variety to races T-7 and T-11. 

Data showing that Hohenheimer carries one major 
dominant factor for resistance to race T-11 has confirmed 
the results of Gaines and Smith. 

Although major factors in Brevor appear responsible 
for resistance to races T-11, T-13, L-9 and L-10, the 
high level of infection in the Fz populations of 191 Red x 
Brevor, inoculated with races T-11 and T-13 would indi- 
cate that a recessive or an intermediate factor conditions 
the resistance of Brevor to these two races. 

72 pages. $2.00. Mic 58-26 


SOME RELATIONSHIPS OF INSECT VECTORS TO 
ISOLATES OF THE CEREAL YELLOW-DWARF VIRUS 


(Publication No. 25,067) 


Harvey Verner Toko, Ph.D. 
State College of Washington, 1957 


Two vector-specific isolates of the cereal yellow-dwarf 
were detected from 33 field collections tested. Using the 
apple grain aphid (Rhopalosiphum fitchii Sand.) and the 
English grain aphid (Macrosiphum granarium Kirby), 31 
isolates were transmitted by both aphids, 1 isolate (A.G. 
isolate) from volunteer barley by the apple grain aphid 
only and 1 isolate (E. G. isolate) from wild oats by the 
English grain aphid only. 

Both vector-specific isolates produce typical symptoms 
of cereal yellow-dwarf on oats, wheat, and barley, in- 
cluding mottling, discoloration and leaf serrations on all 
three hosts. Greater suppression of tillering and more 
severe dwarfing occurs in A.G.-infected oat and barley 
plants than in similar varieties infected with the E.G. iso- 
late. 

The results of acquisition and feeding trials indicate 
that the feeding period of the respective vector for the 
acquisition and transmission of the vector-specific iso- 
lates is quite similar. An acquisition feeding period of 24 
hours followed by a transmission feeding period of 4 to 8 
hours is necessary for infection to occur. By increasing 
either feeding period, the efficiency of transmission of 
both vectors is increased. 

Cross protection tests failed to show interference be- 
tween the 2 virus entities, even when symptoms of the 
first were visible before the second was introduced. When 
both isolates were inoculated simultaneously into young 
oats, no alteration in symptoms over those produced by 
the more virulent A.G. isolate alone were observed. 

Variations in varietal reactions to the two isolates were 
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noted. Both the A.G. and E.G. isolates were more virulent 
on oats and barley than on wheat. 

Based on the variations in pathogenicity on selected 
varieties of oats, wheat, and barley, the general conclusion 
is that the A.G. and E.G. isolates of the cereal yellow- 

_ dwarf virus are closely related strains and not distinct 
viruses, 48 pages. $2.00. Mic 58-27 


AGRICULTURE, PLANT PATHOLOGY 


THE EFFECT OF TEMPERATURE ON SEEDLING 
REACTION OF SELECTED WHEAT VARIETIES 
TO PUCCINIA GRAMINIS TRITICI 


(Publication No. 23,926) 


Kenneth Raymond Bromfield, Ph.D. 
University of Minnesota, 1957 


Adviser: J. J. Christensen 


The effect of controlled temperature on the rust reac- 
tion of seedlings of 87 wheat varieties to several races of 
Puccinia graminis tritici was studied in air-conditioned 
greenhouses of special design and construction. 

When 87 varieties of wheat were inoculated with race 17 
and held at greenhouse temperatures of 62, 70, and 85°F 
about 42% of the varieties were resistant at all 3 tempera- 
tures, 8% were susceptible at all 3 temperatures, and 50% 
were resistant at 62 and 70°F but susceptible at 85°F. 
Similarly, 63% of the varieties were resistant to race 38 
at all 3 temperatures, 6% were susceptible at all 3 tem- 
peratures, and 31% were resistant at 62 and 70°F but sus- 
ceptible at 85°F. With race 56 about 55% of the varieties 
were resistant at all 3 temperatures, 8% were susceptible 
at all 3 temperatures, and 37% were resistant at 62 and 
10°F but susceptible at 85°F, 

The 87 varieties also were tested to race 49 and half of 
this group to race 139 at temperatures of 70, 77, and 85°F. 
About 61% of the varieties were resistant to race 49 at all 








3 temperatures, 30% were susceptible at all 3 tempera- 
tures, and 9% were resistant at 70 and 77°F but susceptible 
at 85°F. Of those varieties tested to race 139 about 82% 
were resistant and 18% were susceptible at 70,77, and85°F. 

Temperature-sensitive varieties, i.e., varieties which 
lose rust resistance to one or more races at elevated tem- 
peratures, were selected and further studied. Twenty 
varieties inoculated with race 17, 12 inoculated with race 
38, and 15 inoculated with race 56 were tested at 70, 77, 
and 85°F. All were resistant at 70°F but susceptible at 77 
and 85°F, Thus, for these host-race combinations, loss of 
resistance occurred somewhere between 70 and 77°F. 

To determine more precisely the temperature at which 
loss of resistance occurred, 7 varieties were inoculated 
with races 11, 15B, 17, 38, and 56 and held at temperatures 
of 70, 72, 74, 76, and 78°F. In general, the varieties were 
resistant at 70°F, heterogeneous in reaction at about 72- 
74°F, and susceptible at 76 and 78°F. 

The temperature-sensitive varieties Kenya N.B. 263 
and Lerma 52 were resistant to races 17, 38, and 56 at 
70°F. Infected plants held as long as 18 days at 70°F and 
then transferred to 77 or 85°F did not retain the resistance 
formerly apparent at 70°F. Sporulation typical for my- 
celium growing in susceptible tissue subsequently de- 
veloped on the plants at the higher temperatures. 

Kenya N.B. 263 and Lerma 52 were susceptible to races 
17, 38, and 56 at 77 and 85°F. Infected plants held as long 
as 18 days at 77 or 85°F and then transferred to 70°F did 
not retain the susceptibility formerly apparent at the higher 
temperatures. Macroscopic evidence of incompatibility 
between host and fungus became apparent within 2 or 3 days 
after transfer to the low temperature with the formation of 
a ring of necrotic tissue surrounding each of the previously 
susceptible type of pustules. The ring of dead tissue did 
not develop immediately adjacent to the zone of sporulation 
but was separated from it by a band of green tissue. 

Temperature-sensitive varieties inoculated with races 
17 and 56 were exposed daily to 70 and 77°F in various 
proportions. The varieties were resistant when the ex- 
posure to 77°F was less than 10-12 hours per day, suscep- 
tible when the exposure to 77 F was 14 hours or longer per 
day, and mesothetic when the warm temperature exposure 
was about 12 hours per day. 

138 pages. $2.00. Mic 58-28 
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THE TERMINATION OF 
CORTICOSPINAL FIBERS IN THE CAT 


(Publication No. 23,478) 


Paul Andrew Young, Ph.D. 
The University of Buffalo, 1957 


The spinal cords of 18 adult cats were studied in trans- 
verse and parasagittal sections after the following six op- 
erative procedures were performed unilaterally on three 
animals in each group: a) hemidecortication; b) ablation 
of the motor cortex and the adjacent cortical tissue; c) 





massive lesion limited to the motor cortex; d) a minute 
lesion in the forepaw area of the anterior sigmoid gyrus; 
e) ablation of a portion of the primary sensory cortex, and 
f) massive decortication involving portions of the occipital, 
temporal and parietal lobes. The operations were per- 
formed under aseptic conditions and the lesions were made 
by suction. Fixation was by perfusion with 10% neutral 
formol-saline-gum acacia solution. Serial sections of the 
brain were made either by the frozen technique or after 
celloidin embedding, and were subsequently stained with 
Sudan black B or cresyl echt violet acetate in order to de- 
termine the extent of the lesion. Frozen sections of the 
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spinal cord were impregnated with the Nauta and Gygax 
silver technique which is specific for degenerating axons 
within the central nervous system. 

After hemidecortication, ablation of the motor cortex 
and the adjacent cortical tissue or after a massive lesion 
limited to the motor cortex, degenerating corticospinal 
fibers were found to terminate throughout the length of the 
spinal cord, predominantly in the contralateral grey mat- 
ter. The site of such terminations was consistent at all 
levels studied and was located in Laminae II to IX of Rexed. 
The largest number of terminations was found invariably 
in L. V and VI of the posterior horn and in L. VII of the 
intermediate zone. The terminations gradually decreased 
in number proceeding posteriorly and anteriorly from 
these laminae, but some were still present as far poste- 
riorly as the substantia gelatinosa Rolandi (L. II) and as 
far anteriorly as the motor cells of the anterior horn (L. 
IX). In addition, terminations were found on the cells of 
the nucleus dorsalis. Ipsilateral terminations were vari- 
able in number but were routinely located in L. VII and 
VIII of the anterior horn. 





A minute lesion in the forepaw area of the anterior sig- 
moid gyrus caused a degeneration of corticospinal fibers 
in the contralateral grey matter of the cervical and upper 
thoracic segments of the spinal cord, but not in lower 
thoracic, lumbar or sacral segments. 

Corticospinal fibers arising from the primary sensory 
area of the cerebral cortex were found to terminate © 
throughout the length of the spinal cord in very small num- 
bers. Such terminations were limited to the contralateral 
grey matter. 

Massive lesions involving parts of the occipital, tempo- 
ral and parietal cortices caused a degeneration of cortico- 
spinal fibers that were found terminating in very few num- 
bers in the contralateral grey matter of the cervical and 
upper thoracic segments of the spinal cord. 

Since corticospinal fibers terminate in the sensory cell 
columns of the posterior horn throughout the length of the 
spinal cord, and also on the cells of the nucleus dorsalis, 
it is suggested that the corticospinal tract includes func- 
tional components of a sensory nature in addition to the 
well known motor components. 

100 pages. $2.00. Mic 58-29 
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ARCHAIC CULTURES OF 
THE UPPER OHIO VALLEY 


(Publication No. 22,683) 


Donald Wayne Dragoo, Ph.D. 
Indiana University, 1957 


This dissertation pertains to the Archaic cultures 
(5,000-1,000 B.C.) of the Upper Ohio Valley in particular 
and to the Archaic of the Eastern United States in general. 
The Upper Ohio Valley, encompassing portions of the 
states of Pennsylvania, Ohio, New York, Maryland, and 
West Virginia, is a key link between the Kentucky and 
Tennessee Valley Archaic and the Northeast Archaic. 
Major objectives of this project were: (1) to define the 
anthropological concepts that are important to the under- 
standing and definition of the Archaic, (2) to describe the 
Archaic cultures present in the Upper Ohio Valley and to 
determine their cultural, temporal, and spatial relation- 
ships, (3) to determine the relationships of the Upper Ohio 
Valley Archaic cultures to those of surrounding areas, (4) 
to discover the origins and routes of migration of the 
Archaic cultures into the Upper Ohio Valley and Northeast. 

Excavations were conducted at two culturally stratified 
rock shelters in West Virginia. The sequence of materials 
found in these shelters served as a cultural and chrono- 
logical guide to the ordering of Archaic artifacts from un- 
stratified sites and surface collections. All major sites, 
for which sufficient information and artifacts were avail- 
able, were correlated with the stratified sequences. The 
various distinct complexes were described and their cul- 
tural and chronological relationships to each other were 
discussed. Comparisons of the Upper Ohio Valley Archaic 
complexes were made to those of the Northeast, Kentucky, 





East Coast, Ohio Valley, and Canada. New tabulations and 
descriptions were made of Archaic collections from Ken- 
tucky and Indiana. 

The earliest Archaic culture in the Upper Ohio Valley, 
as represented by materials found in the rock shelters 
and at scattered sites throughout the region, was the 
Laurentian. This culture persisted for a long time and 
vestiges of it were found in the later Woodland complexes. 
During late Archaic times a number of distinctive local 
complexes developed upon a Laurentian base. The most 
important of these complexes was the “Panhandle Archaic” 
which had important relationships to the later Early Wood- 
land cultures. Influences from the “Transitional Cultures” 
of the East Coast also impinged upon the Upper Ohio Val- 
ley during late Archaic times. 

The Upper Ohio Valley Archaic was closely related to 
the Laurentian of the Northeast, but there were equally 
important relationships with the Archaic of Kentucky and 
other manifestations of the Central United States. Specific 
resemblances were present in the materials of Indian 
Knoll, Annis Mound, McCain Site, Faulkner Site, and Old 
Copper. At the Annis Mound in Kentucky, Laurentian 
points were found at the lowest levels while Lamoka points 
were found only in the uppermost levels. Lamoka also 
shared traits with the “Panhandle Archaic” of the Upper 
Ohio Valley. Thus, a later chronological position for 
Lamoka than has been previously reported is indicated. 
Materials similar to Laurentian also have been found on 
scattered sites in Canada. | 

Laurentian Culture probably entered North America 
from Asia near the end of Paleo-Indian times. It moved 
southward through Canada passing below the Great Lakes. 
It was the base upon which many of the distinctive Archaic 
complexes of the Midwest and Northeast developed. 

267 pages. $3.45. Mic 58-30 
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ON THE ATMOSPHERIC PULSATIONS OF CEPHEIDS 
(Publication No. 23,838) 


Don A. Lautman, Ph.D. 
Princeton University, 1956 


Numerical solutions of the exact equations of hydrody- 
namics were obtained for the adiabatic pulsations of at- 
mospheres originally isothermal and in hydrostatic equilib- 
rium. A sinusoidal oscillation was maintained at the base 
of the atmosphere until the motion of the whole atmosphere 
was periodic, the boundary condition at the top of the at- 
mosphere having been derived from the solution of the 
linearized pulsation equation. A total of eleven integra- 
tions were performed; the parameters were frequency of 
forcing oscillation, amplitude of forcing oscillation, and 
height of atmosphere. One integration was performed using 
an atmosphere with a corona on top. 

The velocity curves of the top layer exhibited skew- 
nesses ranging from 1.0 to 2.2 and some curves had pro- 
nounced humps both before and after maximum, Density 
maximum was found to occur about 0.1 period before ve- 
locity maximum. The decrease in effective gravity from 
pulsational momentum transfer was very small. The addi- 
tion of a corona to the atmosphere led to an almost sinus- 
oidal velocity curve. 35 pages. $2.00. Mic 58-31 





ON THE PULSATIONAL STABILITY OF STARS 
WITH CONVECTIVE ENVELOPES 


(Publication No. 23,855) 


Irving N. Rabinowitz, Ph.D. 
Princeton University, 1957 


The pulsation equations are solved for models of stars 
having convective envelopes. It is found that the pulsation 
properties are very well defined by the structure of the 
envelope alone, without reference to the type of core. 
Times of rise and decay are computed; it is found that if 
energy input to the pulsations is assumed to be due to nu- 
clear reactions alone, the ratio of the rise time to the 
decay time is on the order of 10* - 10*. Although this is 
substantially lower than for models with radiative enve- 
lopes, it shows that nuclear energy input is inadequate to 
maintain the pulsations. It thus appears that the mecha- 
nism for the maintenance of the pulsations must be sought 
outside the region of nuclear energy sources. 

42 pages. $2.00. Mic 58-32 
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ACETALDEHYDE METABOLISM 
IN BACILLUS CEREUS 


(Publication No. 25,085) 


John David Howells, Ph.D. 
The Pennsylvania State University, 1957 





Previous studies in this laboratory had failed to demon- 
strate a functioning tricarboxylic acid (TCA) cycle in 
Bacillus cereus. The oxidative enzymes of a TCA cycle 
were demonstrated, but the entrance of 2-carbon inter- 
mediates into the cycle could not be shown. This study 
was undertaken to determine possible alternative routes of 
acetaldehyde metabolism in B. cereus. 

Cell-free extracts were prepared from aerobically 
grown cells, either by sonic rupture of cells, or by me- 
chanical rupture with glass marking beads in a Servall 
Omni-mixer. The enzymes studied were assayed by the 
conventional Warburg and Thunberg techniques. Product 
formation was followed by colorimetric and chromatog- 
raphic methods. 

Among the enzymes discovered in B. cereus extracts 














were a DPN-dependent alcohol dehydrogenase and a DPT- 
mediated pyruvic decarboxylase. Free acetaldehyde was 
formed from ethanol by the action of alcohol dehydrogenase 
and the pyruvic enzyme formed CQOz and an aldehyde- 
coenzyme complex. Acetaldehyde was not consistently 
oxidized by these extracts but did participate in two con- 
densation reactions; acyloin condensation to acetoin, and 
aldol condensation with glyceraldehyde-3-phosphate to 
2-deoxyribose phosphate. 

Under anaerobic conditions these extracts formed ace- 
toin from acetaldehyde; with the addition of pyruvate ace- 
toin formation increased fourfold. However, only trace 
amounts of acetoin were formed from pyruvate alone. 
These results suggested that acetoin was formed in B. 
cereus extracts by the condensation of a molecule of free 
acetaldehyde with an “activated” acetaldehyde arising from 
pyruvate decarboxylation. Failure of these extracts to 
form acetoin from pyruvate was probably due to the de- 
struction of an @-acetolactate decarboxylase in extract 
preparation. Alpha-acetolactate had previously been con- 
sidered an obligate intermediate in bacterial acetoin for- 
mation, It now appears that bacterial acyloin condensations 
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are similar to these reactions in plant and animal tissue, 
in that the nature of the product formed by the condensa- 
tion is dependent on the aldehyde acceptor present. 

B. cereus extracts also catalyzed an oxygen insensitive 
aldol condensation of acetaldehyde and glyceraldehyde-3- 
phosphate to 2-deoxyribose phosphate. The product of this 
reaction was identified by chromatographic means. Al- 
though the enzyme responsible for this condensation ex- 
hibited a low affinity for acetaldehyde as substrate, it was 
possible to utilize the acetaldehyde formed by ethanol oxi- 
dation as the 2-carbon donor in the reaction. This aldol 
condensation is the only known mechanism for the bio- 
synthesis of deoxyribose, an essential component of nu- 
clear material. The possible physiological significance of 
this and the acetoin forming reaction in the intact cell is 
discussed. 73 pages. $2.00. Mic 58-33 





STUDIES ON THE MODE OF ACTION OF 
2,4-DICHLOROPHENOXYACETIC ACID 
ON BACTERIA 


(Publication No. 24,714) 


Emmett John Johnson, Ph.D. 
Louisiana State University, 1957 


Supervisor: Arthur R, Colmer 


Though numerous investigations of the action of 2,4- 
dichlorophenoxyacetic acid (2,4-D) on living cells have 
been made, its fundamental mode of action remains ob- 
scure. All of the evidence presently in the literature points 
to an interference with a common factor or factors essen- 
tial to a great many metabolic activities. Metal ions, the 
micronutrients, are therefore immediately suspect, since 
they are the only factors common to a majority of the 
metabolic activities of living cells. A likely candidate, 
specifically, is magnesium ion, since it has been impli- 
cated in more activities than any other ion. 

A direct relationship between the magnesium ion con- 
centration in the external environment and the inhibition 
by 2,4-D of the respiration of Azotobacter vinelandii and 
Rhizobium meliloti has been shown in this study. Phos- 
phate enhances this inhibition. 

In addition, selective centrifugation at low temperatures 
of cells of A. vinelandii in a KCl solution and phosphate 
buffer solution decreases their oxygen uptake on succinate 
(an adaptive response) and acetate (a non-adaptive oxida- 
tion). This reduced respiration is stimulated considerably 
by addition of magnesium sulphate to the system. This 
magnesium-induced stimulation of respiration is inhibited 
by 2,4-D at molar ratios of 1:1 and 2:1, 2,4-D to magne- 
sium. The inhibition in this case also is greater in the 
presence of phosphate. 

Calcium can stimulate this reduced respiration, but to 
a lesser degree. This calcium-induced stimulation of 
respiration is also inhibited by 2,4-D at molar ratios of 
1:1 and 2:1. 

Further, aureomycin, achromycin (known chelating 
compounds) and 2,4-D inhibit the oxygen uptake of A. vine- 
landii on mannitol at concentrations of 2 x 10°* M,;2 x10 ° 
M, and 8 x 10°* M respectively. Protection from all of 
these inhibitions is afforded by low molar ratios of mag- 














nesium to the agents. In the case of 2,4-D, complete pro- 
tection from the inhibition produced by a concentration of 
6 x 10°°M is afforded by magnesium at a 1:1 molar ratio. 
In all of the experiments performed, 2,4-D behaved in 
accordance with the hypothesis that its primary mode of 
action involves interference with the availability of essen- 
tial metal ions. 58 pages. $2.00. Mic 58-34 


STUDIES ON THE AEROBIC CARBOHYDRATE 
METABOLISM OF LEUCONOSTOC MESENTEROIDES 


(Publication No. 24,715) 


Mary Knettles Johnson, Ph.D. 
Louisiana State University, 1957 


Supervisor: Charles S. McCleskey 


The fermentation of glucose by growing cultures of 
Leuconostoc has been reported to result in the formation 
of carbon dioxide, lactate, ethanol and a relatively high 
percentage of acetic acid. Recent analyses of strictly 
anaerobic glucose dissimilation by resting cells of Leu- 
conostoc mesenteroides strain 39 have shown no acetate 
among the end products. This work has also shown that 
strain 39 is unable to utilize oxygen as an electron ac- 
ceptor in the dissimilation of glucose. 

In the present studies, it was found that although rest- 
ing cells of strain 39 did not consume oxygen on glucose, 
representatives of five colonial types of L. mesenteroides 
showed considerable oxygen uptake under the same condi- 
tions. The uptake of oxygen on glucose was completely 
inhibited by low concentrations of cyanide. 

The oxidation of glucose by L. mesenteroides was found 
to require approximately one mole of oxygen per mole of 
substrate and to result in the production of approximately 
equimolar quantities of carbon dioxide, lactate and ace- 
tate. Glucose-grown cells oxidized gluconate with the up- 
take of one-half mole of oxygen and the production of ap- 
proximately one mole each of carbon dioxide, lactate and 
acetate per mole of substrate. 

Glucose- and fructose-grown cells oxidized both these 
Sugars; however, no oxygen uptake was observed on su- 
crose with cells grown on glucose, fructose or sucrose. 
Cells grown in sucrose medium showed no oxygen uptake 
or carbon dioxide production upon incubation with purified 
dextran produced by the same strain. Glucose-grown 
cells gave inconsistent results with respect to pentose oxi- 
dation. D-xylose-grown cells showed a low rate of oxygen 
uptake on glucose, D-xylose and D-ribose, but no oxygen 
was consumed with D- or L-arabinose. 

Resting cells of L. mesenteroides showed peroxidase 
activity, as evidenced by utilization of hydrogen peroxide 
in the presence of substrate. Of the numerous compounds 
tested, only glucose, gluconate and fructose served as 
substrates for peroxidase activity. 

L. mesenteroides exhibited behavior typical of an or- 
ganism which is facultative with respect to utilization of 
oxygen in that cultures grew more rapidly in glucose 
medium under conditions affording increased oxygen supply. 

The results of this investigation show that several 
strains of L. mesenteroides are able to utilize oxygen as 
a final hydrogen acceptor in the dissimilation of glucose, 
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thereby producing acetate as an end product in place of the 
ethanol which is formed anaerobically. These results ex- 
plain earlier reports of the formation of both ethanol and 
acetate during glucose fermentation. It is probable that in 
those experiments air was not completely excluded from 
the fermentation flasks and acetate was produced, instead 
of ethanol, in proportion to the amount of oxygen available 
to the cells. 56 pages. $2.00. Mic 58-35 


IMMUNOCHEMICAL STUDIES ON THE 
PROTEIN ANTIGENS OF THE REITER STRAIN 
OF TREPONEMA PALLIDUM 


(Publication No. 24,068) 


Walter William Kulka, Ph.D. 
The Ohio State University, 1952 


Treponeme-specific protein antigens are thought to be 
of considerable significance in the immunology of syphilis, 
but have not been thoroughly studied. Since direct im- 
munochemical characterization of virulent Treponema pal- 
lidum was not practicable, the cultivable Reiter strain was 
employed as antigen source. This treponeme has been well 
studied culturally and is known to react with syphilitic 
serum. To minimize the formation of “cysts” and “‘granu- 
lar forms” it was necessary to stabilize the organism in 
the classical spirochetal phase by repeated selection of 
subcultures. 

Among a number of methods tried for disintegration of 
the cells, ultrasonics was selected as the best. It was 
found to be an efficient and relatively innocuous process 
for the production of aqueous cell-free extracts. By means 
of differential salting-out with ammonium sulfate this crude 
extract yielded three distinct fractions *G”, “A” and “Sn”. 
“G” and “ A” were precipitated by half and complete satu- 
ration respectively and “Sn” represents the soluble residue. 

Electrophoretic analysis of the crude extract demon- 
strated the presence of one stable and at least three moving 
components. The fastest of these appeared also in the “ A” 
fraction and was identified as an albumin. “A” contained 
two further constituents, an alpha and a beta globulin, 
which may have been lipo-proteins. The “G” fraction pos- 
sessed two moving boundaries, a gamma globulin and an 
alpha lipo-protein. The former was recognizable as the 
slowest component of the crude extract, while the other 
was indirectly identified as native Wassermann antigen. 

Antisera against the intact spirochetes and their re- 
spective fractions, as well as syphilitic sera were tested 
for ability to fix complement in the presence of the spiro- 
chetal cells and extracted fractions, including Cardiolipin. 
The crude extract displayed a degree of serologic activity 
almost equal to that of the intact treponeme. This was 
also true of the “G” fraction, while “A” was less active 
and “Sn” was almost inactive. Since the “Sn” residue con- 
tained little protein this was to be expected, but “A” showed 
appreciable amounts of the albumin, which seemed to be a 
very poor antigen. 

Anti-“G” serum gave a definite reaction with Cardiolipin 
but the reaction with homologous antigen was stronger. As 
there was but a slight chance of antibody formation due to 
lipids adsorbed on the soluble protein constituents and 
Cardiolipin is not known to be antigenic by itself, the lipo- 











protein component probably represents native Wassermann 
antigen. The remainder of the serologic activity of the 
“G” fraction may be attributed to the gamma globulin. The 
demonstration of this substance as one of the sought-for 
treponeme specific protein antigens, was prevented by the 
greater Wassermann reaction obtained with syphilitic 
serum which masked any reaction due to this protein. 

Certain other protein fractions obtained earlier by 
Gelperin and D’ Alessandro from the Reiter spirochete by 
alternative procedures, were reproduced and compared 
serologically. Gelperin’s crude tryptic digest gave as 
strong a test with anti-spirochetal sera as the ultrasonic 
extract, while the “L” fraction, produced by differential 
alcohol precipitation yielded lower titers, suggesting a 
higher degree of antigenic purity than our *G” fraction. 

D’ Alessandro’s “TCL” euglobulin was isolated by pro- 
longed dialysis of spirochetal cryolysate. It behaved very 
much like the “L” protein with anti-spirochetal and anti- 
fractional sera, but gave a somewhat stronger titer with 
syphilitic serum. 

Miscellaneous antigens and sera were also tested 
against the Reiter spirochete and its fractions to clarify 
its phylogenetic relationships. The nonpathogenic Nichols 
strain was found to behave almost interchangeably with it, 
while the penicillin-resistant variant of the Reiter differed 
from its parent strain only in being less reactive. Neither 
anti- Borrelia nor anti- Leptospira sera fixed complement 
with the intact treponeme, but both showed some reaction 
with the crude extract and the *G” fraction. This was in- 
terpreted as probably being due to a masked common anti- 
gen or the partial degradation of a specific one by the 





_method of cell disintegration employed. Anti-rabbit brain 


serum, on the other hand, was found to react strongly with 
the intact Reiter organism, but very slightly with the crude 
extract and its fractions, supporting the assumption that 
it is a lipid and of low water solubility. 

86 pages. $2.00. Mic 58-36 
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THE FRACTIONATION OF ISOIMMUNE BOVINE 
SERA BY ALCOHOL PRECIPITATION 


(Publication No. 24,070) 


Edward Jesse Lazear, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


The introduction of physical chemical techniques into 
the field of immunology has led to a broader understanding 
of the immune response of different animals to the injec- 
tion of antigens. In general, the antibodies produced in 
response to an antigenic stimulus have the chemical nature 
of gamma globulins. However, serum fractionation studies 
have shown that some species, such as the horse, produce 
antibodies whose properties are not similar to gamma 
globulin, but which resemble beta globulins. 

The technique for alcoholic precipitation of serum glob- 
ulins has been used for the separation of globulin fractions 
of practically every mammalian species. The separation 
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and purification of human serum and plasma has received 
special emphasis since the end of World War II. However, 
little work has been done on bovine serum. 

Since the antigens on the erythrocytes of cattle have 
been studied so extensively, it is unfortunate that no more 
attention has been given to the antibody content of the dif- 
ferent globulin fractions present in bovine immune sera. 

It is the purpose of the dissertation to shed some light 
on the location, in the globulin fractions, of the isoimmune 
antibodies. To this end the alcoholic precipitation tech- 
nique has been used on certain of the isoimmune serum 
reagents now being used for the blood typing of cattle. 


MATERIALS AND METHODS 


The serum reagents used in this study were produced 
by the methods described by Ferguson’ and were from the 
serum supply of the Bovine Cellular Antigen Laboratory 
at Ohio State University. Reagents for antigens C, H, J, 

O, T, U, W, Y, Z, and E' were selected for this investiga- 
tion. 

The alcohol precipitation procedure reported by Hess 
and Deutsch’ was used for the separation of the globulin 
fractions. This technique allowed for the precipitation and 
separation of the beta, gamma, and gammaz2 globulin from 
bovine serum. 

After fractionation, small amounts of the precipitates 
were recqgnstituted individually in 5 to 8 ml. saline at pH 
8.0 .x1.2. This reconstitution of precipitates was calcu- 
latea so that the concentration of this protein fraction 
would approximate that found in the original serum. 

After reconstitution, the dissolved precipitates were 
tested in doubling dilutions with at least 30 (usually .40) dif- 
ferent bloods in the standard hemolytic test as reported by 
Ferguson.’ 

Electrophoretic analyses were performed on an isoim- 
mune bovine serum, and on five of the precipitates. These 
analyses were made in the Klett Electrophoresis Apparatus 
making use of the Tiselius*® cell. One tenth molar barbital 
buffer at’pH 8.4, ionic strength of 0.1, was used for each 
analysis. Protein concentration was about 1 per cent. Ap- 
proximately 1.2 volts were applied for 180 to 240 minutes. 


RESULTS AND DISCUSSION 


Approximately 25 g. (wet weight) of serum proteins 
were precipitated from 100 ml. of serum in the first step 
of the fractionation. Upon subsequent fractionation, 10 g. 
(wet weight) of beta globulins and 12 g. (wet weight) of 
gamma globulins were obtained. Further fractionation of 
the gamma globulins yielded 6 g. (wet weight) of gammai, 

and 4 g. (wet weight) of gammaz globulins. 
| The results of the hemolytic tests, using the serum 
fractions obtained from the normally occurring antibody 
for antigen J, indicated that it was associated with the 
gammaz2 globulin. These results are the opposite of those 
reported for human serum by Cohn et al.* These authors 
reported that the isoagglutinins in human sera are pres- 
ent in the gamma, globulin. 

Deutsch et al.” characterized the gamma; globulin from 
human plasma as being similar to fibrinogen in that this 
fraction is heat labile. In the same report, the authors 
stated that the gammaz2 globulin was more heat stabile. 

A second test, performed approximately 30 days after 
fractionation, on the serum fractions from the normal 





bovine serum revealed no antibodies. This indicates that 
the gammaz globulin fraction was labile on storage at 
-15°C. On the other hand, the beta and gamma, globulins 
were Stabile on storage at this temperature. 

Hemolysins were demonstrated in the gammagz globulin 
fraction of only one additional serum. These two sera 
were collected approximately one month before they were 
fractionated by cold alcohol precipitation. The other sera 
used in this study had been stored at -15°C. for from six 
months to five years. There was no hemolytic activity in 
the gammaz globulins of any of these older sera. 

Preliminary serum fractionations showed that the anti- 
bodies for antigen C, were located in the beta globulin 
fraction. On the basis of these preliminary findings, it 
was postulated that the antibodies for all the subtype one 
antigens would be located in one globulin fraction and that 
the antibodies for the other cellular antigens would be lo- 
cated in another globulin fraction. This hypothesis was 
not fulfilled entirely. The antibodies for antigens Ci, O:, 
U,; and E!., were located in the beta fraction and did fulfill 
the hypothesis. The antibodies for antigens Cz, O2, Os, 
Uz, E'2, E's, Z, J, and H were located in the gamma 
globulin fractions. However, antibodies for antigens T2 
and Y, which were reported as having subtypes, did not 
fit the hypothesis; also, the reagent for antigen W, which 
has no reported subtypes, possessed antibodies in both the 
beta and gamma globulin fractions. 

In the paper by Ferguson et al.,° antigen T was re- 
ported as having a single specificity since the antiserum 
could not be further fractionated by absorption. Stormont’ 
reported that he had produced another anti-T reagent 
which had the same specificity as the original anti-T 
reagent. However, he was able to produce serum reagents 
for antigens T, and T2 by selectively absorbing the new 
anti-T reagent. | 

The anti-T reagent which was used in this study pre- 
sumably resembled the original T reagent as reported by 
Ferguson‘et al.° in that it could not be further fractionated 
by absorption. | 

In this case, the apparent exception to the hypothesis 
may be explained on the fact that this serum contained an- 
tibodies for only antigen T2; therefore, no separation into 
different globulin fractions was observed when the serum 
was fractionated. 

The immune serum, 392(473), which contained anti- 
bodies for antigens Y; and Yz2, was unique in its reactivity. 


This serum was the only one which had approximately the 


same reactivity in the beta and gamma, globulins after 
precipitation. | 

This serum was produced in 1947 and a complete his- 
tory of the immunization was not available. However, the 
serum was collected one week following the fourth im- 
munization and another serum sample was collected two 
weeks after the fourth immunization. A portion of the 
serum from the second collection was used in this study. 

The response of cattle to prolonged immunization ‘s 
not known, but it was assumed that the response in cattle 
would be similar to that of horses. It has been shown by 
Van der Scheer et al.* that prolonged immunization of 
horses with specific pneumococcus polysaccharides 
changed the chemical properties of the resultant anti- 
bodies. The electrophoretic pattern of the antibodies was 
changed from a mobility intermediate to beta and gamma 
globulin to that of gamma globulin. Similarly, the anti- 
toxin which was originally in the gamma globulin, was 
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found to migrate between the beta and gamma globulin upon 
prolonged immunization. 

In the case of the isoimmune bovine serum, the in- 
creased time lapse between the immunization and the 
serum collection may have had an effect in the cow which 
would parallel the observed effect of prolonged immuniza- 
tion in horses. The antiserum for antigens C, O, U, and 
E' which were collected one week after the final injection 
of antigen had the antibodies for the subtype one antigens 
in the beta globulin fraction and the antibodies for the other 
subtype antigens in the gamma; globulin. The antiserum 
for antigen Y was collected two weeks after the final in- 
jection of antigen. In this serum, there was no separation 
of the antibodies for antigens Y, and Y2 into the different 
globulin fractions. These results suggest that the primary 
response of the cow is to produce antibodies for the sub- 
type two antigens in the gamma, globulins. However, anti- 
bodies for the subtype two antigens may have the proper- 
ties of beta and gamma, globulins, if the time between an- 
tigenic stimulation and serum collection is extended. 

The serum reagent for antigen W was the only one 
studied which showed reactivity in the beta globulin frac- 
tion when the antigen did not have a reported subtype. The 
blood cells from one animal did not react as strongly with 
the serum reagent for antigen W as the other bloods which 
have this antigen. After serum reagent had been fraction- 
ated it was found that the antibodies for this one blood 
were located in the gamma, globulin and the antibodies for 
the other bloods were in the beta globulin fraction. 

Absorption of the W reagent with this one blood re- 
moved the antibodies for itself without affecting the anti- 
bodies for the other positive bloods. However, absorption 
with one of the other bloods removed all of the antibodies 
from the W reagent. Therefore, it is proposed that antigen 
W is actually composed of two antigens, W, and Wo. 

The antibody for antigen H is unique in the field of bo- 
vine cellular antigens. This reagent is characterized by 
the fact that lysis of a suspension of red blood cells is 
never complete even in the area of antibody and comple- 
ment excess. Cohen” postulated that this peculiar reac- 
tion pattern was caused by the competition of two anti- 
bodies, one non-hemolytic, for the same antigen. 

Since the alcoholic precipitation technique was success- 
ful in separating the antibodies for the serological sub- 
types of antigens into the different globulin fractions, the 
technique was applied to the anti-H reagent in an attempt 
to separate the non-lytic from the lytic antibodies. 

After the globulin fractions had been separated, hemo- 
lytic antibodies could be demonstrated only in the gamma, 
globulin. The nature of the hemolytic reaction was not 
changed by the fractionation since the positive reactions 
were characterized by incomplete lysis. If there are hemo- 
lytic and non-hemolytic antibodies in the anti-H reagent, 
both are located in the gamma, globulin fraction. 

The electrophoretic analyses were performed to deter- 
mine the purity of the globulin fractions obtained by the 
precipitation. Analysis of precipitate B showed that 90 
per cent of the precipitated globulin migrated with the mo- 
bility of beta globulin and 10 per cent migrated with the 
mobility of gamma globulin. Eighty per cent of the protein 
in precipitate Ci migrated with the mobility of 1.20 X 10° 
cm.” volts * sec. .? and 20 ) per cent migrated at the rate 
of 2.83 X 10 ° 2 volts'* sec.-', A homogeneous com- 
ponent was observed in precipitate C2, which moved at the 
rate of 1.15 X 10 ° cm.* volts™* sec.7'. 





SUMMARY AND CONCLUSIONS 


Alcohol precipitation for the separation of serum globu- 
lins has been used for the fractionation of bovine isoim- 
mune serum. Serum reagents for antigens C, H, J, O, T, 
U, W, Y, Z and E' were fractionated. These antigens can 
be placed in four groups on the basis of the globulin frac- 
tion which contains the major portion of the homologous 
antibody. 


Group I- those antigens which were reactive with the 
antibodies which are located in the gammaz2 
globulin. Antigen J is the only member of this 
group. 


those antigens which are reactive with anti- 
bodies located in the beta globulin fraction. 
Antigens C,, O,, Ui, E':, Tand W,; would be 
included in this group. 


those antigens which are reactive with anti- 

bodies located in the gamma; globulin. This 
group includes antigens C2, Oz, Os, U2, E'2, 
E's, Z, H, and We. 


those antigens which are reactive with anti- 
bodies located in both the beta and gammai 
globulins. Antigens Y: and Y2 would make up 
this group. 


The antibodies in the gammaz globulin fraction are un- 
stable on storage at -15°C., while the antibodies in the 
beta and gamma; globulins are stabile at this temperature. 

Electrophoretic analyses of the precipitates showed 
that there were two components in the beta globulin frac- 


_ tion, two components in the gamma, globulin fraction, and 


one component in the gammaz globulin fraction. 
73 pages. $2.00. Mic 58-37 
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STUDIES ON THE AGENT OF INFECTIOUS 
SINUSITIS OF TURKEYS AND CHRONIC 
RESPIRATORY DISEASE OF CHICKENS 


(Publication No. 23,941) 


Chanchaldas Fatehchand Mataney, Ph.D. 
University of Minnesota, 1957 


Adviser: Dr. B. S. Pomeroy 


The experimental work demonstrated that the pleuro- 
pneumonia-like organisms associated with infectious si- 
nusitis of turkeys were transmitted from artificially and 
naturally infected turkeys to the poults through the eggs. 
The causative organism was isolated from infertile eggs, 
dead embryos, pipped dead embryos and hatched poults 
both by turkey infectivity tests and inoculation of embryo- 
nated chicken eggs. The method of embryo inoculation was 
superior to turkey infectivity tests and yielded a higher 
percentage of positive isolations. The results obtained 
with embryo inoculations correlated well with PPLO media 
inoculations. 

Eleven antibiotics including two newer ones, namely, 
viridogrisein and novobiocin were tested in ovo and invitro 








against seven strains of PPLO of avian origin. They were 
found to be active in the following order of diminishing ac- 
tivity: (a) oxytetracycline, viridogrisein and chlortetra- 
cycline; (b) tetracycline, novobiocin and chloramphenicol; 
(c) streptomycin; and (d) dihydrostreptomycin, erythro- 
mycin and neomycin. Polymyxin B sulfate was found to be 
totally inactive. Differences in sensitivity to various anti- 
biotics, particularly erythromycin, streptomycin and di- 
hydrostreptomycin among various strains were noted. The 
in ovo results agreed with those obtained by in vitro trials. 

PPLO strains resistant to dihydrostreptomycin, tetra- 
cycline, chlortetracycline and oxytetracycline were de- 
veloped in turkeys by prolonged therapy of the infected 
birds with these antibiotics. Efforts to develop resistance 
to erythromycin failed. Multiple therapy with dihydro- 
streptomycin and tetracycline resulted in a delayed and 
low degree of resistance to these antibiotics. Cross re- 
Sistance was clearly demonstrated among tetracycline, 
chlortetracycline and oxytetracycline. Strains resistant to 
dihydrostreptomycin were found to be simultaneously re- 
sistant to streptomycin. 

The literature pertaining to prevalence, etiology, diag- 
nosis, serology and chemotherapy of infectious sinusitis of 
turkeys and chronic respiratory disease of chickens along 
with studies of resistance and cross resistance to anti- 
biotics has been briefly reviewed. 
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EFFECT OF BACTERIOPHAGE ON 
STREPTOCOCCUS LACTIS 


(Publication No. 24,404) 


Robert L. Sellars, Ph.D. 
Purdue University, 1957 


Major Professor: Dr. F. J. Babel 


Lactic acid-producing streptococci are added to milk 
used for cheese manufacture in order to insure satisfac- 
tory acid production throughout the manufacturing process. 
Lack of proper acid development during cheese manufac- 
ture results in a high moisture cheese of poor keeping 
quality. Slow acid production by lactic cultures has been 
shown to be due to numerous causes such as bacteriophage, 
antibiotics in milk, bactericides in milk, and other in- 
hibitory substances. In recent years, slow acid production 
has been accompanied by excessive gas production which 
could not be attributed to coliform organisms, yeasts, etc. 
Of all the causes of slow acid production, bacteriophage is 
considered as the most important. It is a problem which 
is associated with cheese manufacture and also with the 
manufacture of various other products in which cultures 
are employed. 

Experiments were conducted to study the effect of bac- 
teriophage on acid production by S. lactis and lactic cul- 
tures as related to lysogenic strains as a possible source 
of bacteriophage contamination. The effect of purified 
bacteriophage strains on commercial lactic cultures was 
studied as well as gas production by certain culture-phage 
combinations. 

Commercial lactic cultures which were slow and in- 
consistent in acid production were found to be contami- 
nated by low concentrations (107 to 10* phage particles 
per ml.) of bacteriophage which varied in their sensitivity 
patterns as determined by their activity against S. lactis 
strains. 

Of 293 isolates obtained from a culture which carried 
bacteriophage in low concentration, only two strains (22 
and 25) were found to be inhibited by addition of a filtrate 
prepared from the parent culture. Propagation of these 
strains for ten weeks increased their resistance to the 
bacteriophage in the filtrate. 

Inhibition of strains 22 and 25 by bacteriophage was 
confirmed by additional experiments. The substance in- 
hibiting them was destroyed by heating at 100°C. for 2 
minutes, The addition of unheated filtrate to S. lactis 
strain 22 caused a considerable decrease in cell popula- 
tion, while the addition of heated filtrate did not. An in- 
crease in phage titer (10 * to 10 °) accompanied the addi- 
tion of unheated filtrate. Electron micrographs taken of 
the purified filtrate preparation, showed the presence of 
bacteriophage particles. Therefore, inhibition of strains 
22 and 25 was considered due to bacteriophage and the 
strains were proven to be lysogenic or phage-carrying 
strains of S. lactis. 

Single strain S. lactis cultures generally were affected 
more by the addition of purified bacteriophage strains 
than multiple-strain cultures. 

The amounts of gas liberated by lactic cultures which 
were free of bacteriophage, and with bacteriophage added, 
were measured by use of a Warburg apparatus. There 
were considerable differences among cultures in the 
amounts of gas produced. Some pure cultures of S. lactis, 
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isolated from commercial culture, produced more gas in 
the presence of bacteriophage than the commercial culture 
(a mixture of S. lactis and a citric acid-fermenting Strep- 
tococcus) in the absence of bacteriophage. However, S. 
lactis organisms infected with bacteriophage produced 
more gas than the infected commercial culture. Secondary 
growth organisms (cells remaining after mass lysis) pro- 
duced considerably more gas than the commercial culture 
from which the secondary growth culture was obtained. 
The initial concentration of bacteriophage in a sensitive 
culture influenced the amount of gas liberated. In general, 
more gas was produced by a culture in the presence of a 
small amount of bacteriophage than in the presence of a 
large amount. Also, the secondary growth organisms 
mainly were responsible for the unusually large amounts 
of gas. The addition of culture serum had no appreciable 
effect on gas production by S. lactis or lactic cultures. 
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INCREASED PROPORTION OF MUCOID VARIANTS 
IN ESCHERICHIA COLI STRAIN K-12 IN THE 
PRESENCE OF SPECIFIC ANTISERUM AND , 

UNASSOCIATED WITH TITRATABLE AGGLUTININS 


(Publication No. 22,717) 


Carl John Wust, Ph.D. 
Indiana University, 1957 


An increase in the proportion of mucoid variants has 
been observed in cultures of Escherichia coli K-12 after 
exposure to homologous rabbit antiserum. This variation 
has been occasionally found in cultures maintained in nu- 
trient broth or in normal rabbit serum. The mucoid char- 
acter was associated with the development of an extracel- 
lular structure and the consequent acquisition of new anti- 
genic and invasive properties. When the mucoid organisms 
were injected intraperitoneally or intravenously into mice, 
death or febrile disease resulted within 48 hours in con- 
trast to no apparent effect following the injection of non- 
mucoid forms. The mucoid colonies could be distinguished 
on eosin methylene blue agar depending upon the carbohy- 
drate incorporated into the medium by noting the quantity 
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GLUCOSE OXIDATION DURING GROWTH AND 
CELL DIVISION OF ESCHERICHIA COLI 


(Publication No. 24,148) 


S. H. George Allen, Jr., Ph.D. 
Purdue University, 1957 





Major Professor: Dorothy M, Powelson 


A comparison of the pathways of glucose oxidation uti- 
lized by dividing and non-dividing cells of Escherichia 
coli was made. The activity of the Embden-Meyerhof and 











of dye deposition and relative size. Sucrose would support 
the production of viscid material but was neither utilized 
as a source of carbon nor was it fermented by the organ- 
isms. The pentose sugars, arabinose and xylose, were 
fermented by the parent and variant types but were not ef- 
fective in development of the trait. 

Typical sigmoid growth curves were obtained when 
K-12 or mucoid strains were grown in hutrient broth show- 
ing a calculated generation time of 38 minutes. An en- 
hancement of growth was observed for 14 to 16 hours when 
the organisms were exposed to antiserum but thereafter 
growth was inhibited when compared to parallel cultures 
in normal serum. Artificially mixed suspensions of E. coli 
K-12 and the mucoid strains resulted in a suppression of _ 
the proportion of mucoid organisms in nutrient broth to 
between 2 to 5 per cent in 5 days when the initial propor- 
tion was as high as 61 per cent mucoid. Exposure of mixed 
cultures to antiserum for 22 and 37 hours did not signifi- 
cantly increase the proportion of mucoids present. 

The factor in antiserum responsible for the increased 
frequency of the mucoid variant has been referred to as 
the mucoid producing capacity (MPC). This factor was 
thermolabile, being removed by heating antiserum at 56°C 
for 30 minutes. MPC was removed by double adsorption 
with homologous K-12 antigen which was either live, 
treated at 100°C for one hour to remove thermolabile 
flagellar antigens, or primarily pure H (flagellar antigens). 
The factor was removed by single adsorption with live 
K-12 but not by single adsorption with antigen treated at 
100°C for one hour. MPC was not removed by double ad- 
sorption with heterologous mucoid antigen which was either 
live, treated at 100°C or autoclaved for one hour, although 
adsorption of anti- K-12 serum with live mucoid organisms 
removed all titratable agglutinins. Antiserum prepared 
against the antigenically related mutants of K-12 desig- 
nated Y-10, Y-53, W-1 and W-1177 contain MPC but there 
was gradation in effect corresponding to the number of 
mutational steps each strain was distant to the parent type. 

Fractionation of antiserum by sodium sulfate dialysis 
with subsequent electrophoresis suggested that MPC was 
in the beta and gamma globulins. 

A concentration of 0.002 grams of brilliant green per 
liter of agar base was found to favorably select mucoid 
variants in mixed cultures within 48 hours incubation 
while inhibiting the parent type coliform. 
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GENETICS 


glucose C-1 preferential pathways was studied with the 
C,/C, ratio. The purpose of the research was to elucidate 
the importance of these pathways to cell division and 
growth. 

The two pathways of glucose oxidation were studied 
during the late logarithmic and early stationary phases of 
growth in synthetic medium. With growth limited by the 
glucose concentration, the C,/C, ratio fell from 7.2 to 1.4 
during these periods. In the logarithmic growth phase 86% 
of the glucose was oxidized by a C-1 preferential pathway, 
while in the early stationary period 29% of the glucose was 
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oxidized by this pathway. When growth was limited by the 
ammonia nitrogen concentration, the C,/C, ratio fell from 
4.9, indicating that 80% of the glucose was oxidized by a 
C-1 preferential pathway, to 2.1, indicating that 53% of the 
glucose was oxidized by this pathway. Thus a marked de- 
crease in the glucose C-1 preferential pathway occurred at 
the onset of the stationary phase with either glucose or 
nitrogen limiting growth. 

Cell division in a culture of Escherichia coli growing in 
the logarithmic phase was selectively inhibited by addition 
of 5-diazouracil (3 wg/ml). During the first 30 minutes of 
treatment, the rates of growth and metabolism were unin- 
hibited. When the yields of C**O2 from glucose-1-C™ of 
both treated and control cultures were compared, no sig- 
nificant differences could be detected. The addition of 5- 
diazouracil to a growing culture did not cause a significant 
drop in the C,/C, ratios, which remained at values from 9 
to 12. Thus, there was no evidence of a change in pathways 
of glucose oxidation when cell division was selectively in- 
hibited with 5-diazouracil. 

Further research indicated that 5-diazouracil treated 
cells grew at the same rate as control cells during the 
first 30 minutes of treatment, but after this initial period, 
a decreased rate of growth was evident. Viable counts re- 
vealed that treated cells were more susceptible to toxic 
conditions during the plating process. Even under optimal 
plating conditions about 15-20% of the treated cells were 
incapable of reproduction. No differences in the permea- 
bility or osmotic fragility of the treated and control cells 
were noted. Results indicate that the longer cells may be 
affected to a greater extent than the shorter ones when 
treated with 5-diazouracil. 

In order to test the effect of inhibition of growth on the 
pathways of glucose oxidation, chloramphenicol was used. 
This antibiotic has been shown to inhibit protein synthesis 
while allowing other metabolic processes to continue. Glu- 
cose uptake was inhibited 33 to 40%, RNA synthesis 32 to 
45% and DNA synthesis 38 to 40% of the control values by 





addition of chloramphenicol (final concentration = 15 wg/ml). 


Uptake of ammonia nitrogen was inhibited 92% during the 
first 30 minutes of treatment. In this same period, with a 
concentration of 15 wg/ml, chloramphenicol caused no 
change in oxygen uptake, although carbon dioxide produc- 
tion was 17% below the control value. A 60 ywg/ml concen- 
tration of the antibiotic inhibited both oxygen uptake and 
carbon dioxide production, 40 and 38% respectively. When 
growth was inhibited with chloramphenicol at two concen- 
trations, 15 wg/ml and 60 pg/ml, the C,/C, ratios dropped 
from 10-16 to about 5. However, in one experiment where 
growth was only partially inhibited, the same shift in ratios 
occurred, i.e. from 13 to 4. The data indicate that a drop 
of 50% in the activity of the glucose-C-1 preferential path- 
way occurred both with slight and more complete inhibition 
of growth, 

It can be concluded from this study that the shift from 
an active glucose-C-1 preferential pathway to the Embden- 
Meyerhof pathway at the onset of the stationary phase is not 
related to cell division. The glucose C-1 preferential path- 
way was partially inhibited when chloramphenicol was 
added to growing cultures. The role of this pathway ap- 
peared to be related to growth and synthesis. 
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AN ANALYSIS OF BIRTH, WEANING AND FEEDLOT 
PERFORMANCE DATA ON BEEF CATTLE 


(Publication No. 23,925) 


James Austin Bennett, Ph.D. 
University of Minnesota, 1957 


Birth weights and weaning weights of 402 calves of the 
Hereford and Shorthorn breeds and feedlot performance 
data on 187 calves were analyzed by the least squares 
method of analysis. The variables included in the birth 
weight analysis were:. age of dam, sex of calf, breed of 
calf, time of birth, linear and quadratic yearly trend, and 
level of inbreeding. These same variables plus birth 
weight of calf and age of calf at weaning were considered 
in the weaning weight analysis. The variables included in 
the analysis.of rate and efficiency of gain in the feedlot 
were: breed of calf, sex of calf, the linear and quadratic 
yearly trend, inbreeding of calf and initial weight of calf. 

Of the variables studied in relation to birth weight the 
age of dam, sex, and breed influences were found to be 
Significant. Calves from 2-year-old dams were 5.9 pounds, 
and those from 3-year-olds 4.0 pounds lighter than those 
from cows 4-years-old and older. Male calves were 1.6 
pounds heavier than females and the Shorthorns were 2.4 
pounds heavier than the Herefords. 

Weaning weight was found to be significantly influenced 
by age of dam, sex, breed, time of birth, and age of calf 
at weaning but not by birth weight or level of inbreeding 
and there was no Significant yearly trend. Calves from 2- 
year-old cows were 72-9 and from 3-year-olds 52.6 pounds 
lighter at weaning than calves from mature cows. Male 
calves were 31.7 pounds heavier than females. Late born 
calves were 38.7 pounds lighter than those born in mid- 
season. Each day increase in age of calf increased weight 
by 0.96 pounds. 

Rate of gain in feedlot test was found to be influenced 
by sex of calf and the males gained 0.54 pounds per day 
faster than the females. The breed, yearly trend, inbreed- 
ing and initial weight effects were not significant. 

The efficiency of feed utilization in the feedlot test was 
influenced by the sex of calf and the weight of the calf at 
the start of the test. Male calves gained 3.8 pounds more 
than the females on each 100 pounds of total digestible nu- 
trients consumed. Each pound increase in initial weight 
reduced gains by 0.02 pounds for each 100 pounds total 
digestible nutrients consumed. °_ 

The breed, yearly trend and inbreeding effects did not 
significantly influence efficiency of feed utilization. 
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THE ACTION OF RELAXIN ON THE 
REPRODUCTIVE TRACT OF THE RAT 


(Publication No. 24,151) 


David Michael Brennan, Ph.D.- 
Purdue University, 1957, 


Major Professor: M. X, Zarrow 


A maximally effective dose of relaxin was administered 
to immature rats and the per cent water, total weight, and 
dry weight of the uterus determined at regular intervals up 
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to 48 hours following hormone administration. As with 
estradiol maximum uterine water response of 85.4 per 
cent occurred 6 hours following the injection of 50 G.P.U. 
relaxin. In contrast to the effect seen following estradiol 
no secondary rise in uterine water content or in dry weight 
was evident at 30 hours. By this time the per cent uterine 
water had gradually returned to the control level of 79.8 
per cent. No subsequent changes were noted in this factor, 
and no significant alterations in dry weight of the uterus 
occurred during the 48 hour period. The minimal effective 
dose of relaxin in the intact animal was 1G.P.U. anda 
maximum response of 84.2 per cent uterine water was ob- 
tained with 10 G.P.U. relaxin. A linear response of uterine 
water was observed between these doses when plotted on a 
semilogarithmic basis. The minimal effective dose of re- 
laxin, when administered to the adrenalectomized animal, 
was 0.05 G.P.U., and a maximum uterine water response 
of 86.2 per cent occurred following 100 G.P.U. All dosages 
of relaxin produced greater uterine water uptake than in 
the intact animal, indicating a greater sensitivity of the 
adrenalectomized animal to relaxin administration. Fur- 
thermore, 1.25 mg. cortisone acetate was able to inhibit 
the uterine water response following administration of a 
maximally effective dose of relaxin, indicating a dampen- 
ing affect of the adrenal cortex on the uterine water phe- 
nomenon. 

A 13 per cent increase in sodium concentration and an 
11 per cent decrease in potassium content of the uterus 
was observed 6 hours following the administration of 50 
G.P.U. of relaxin. At 18 hours the sodium content de- 
creased 22 per cent below normal, and the potassium con- 
tent increased 63 per cent above normal. By 30 hours the 
sodium level had returned to normal, and the potassium 
level had decreased again to a point 21 per cent below 
normal. Following the administration of 0.1 ug. estradiol 
the sodium and potassium concentrations underwent altera- 
tions at 6 and 30 hours, which were similar to those seen 
following relaxin administration, but were of greater mag- 
nitude. The adrenalectomized animal demonstrated a sig- 
nificantly higher potassium concentration than the adrenal- 
ectomized animal. 

Estradiol in doses ranging from 0.005 ug. to 0.02 ug. 
was administered simultaneously with relaxin in doses 
ranging from 0.1 G.P.U. to 2.0 G.P.U. to determine the 
relationship between these hormones on the uterine water 
response of the rat at 6 hours. When 0.005 ug. estradiol 
was administered simultaneously with 0.2 G.P.U. and 0.5 
G.P.U. relaxin, and 0.01 ug. estradiol with 0.1 G.P.U. re- 
laxin, an antagonism resulted. All other dosage combina- 
tions yielded an additive effect, and at the highest dose 
ratios of estradiol to relaxin, a synergistic relationship 
was evident. 

The diameter of the uterine cervix of the rat was found 
to increase gradually during pregnancy until a maximum of 
11 mm. was attained at time of parturition. This returned 
to normal within five days following parturition. An in- 
creased water content of the cervix became evident from 
the tenth to fifteenth days of pregnancy, and reached a 
maximum of 83.0 per cent at parturition. The return to 
normal was slower than was the diameter of the cervix. 
Combined treatment of mature, ovariectomized rats with 
relaxin, estradiol, and progesterone for five days failed to 
elicit changes in the diameter or water content of the 
uterine cervix, comparable to those seen in the pregnant 
animal. 





Administration of 20 G.P.U. relaxin for four days to 
pseudopregnant rats appeared to enhance the degree of 
decidual reaction produced by treatment with 1 mg. pro- 
gesterone. Relaxin doses of 100 G.P.U. and 200 G.P.U. 
daily appeared to have no effect on this action. 

Relaxin and progesterone were administered simul- 
taneously to castrated, estrogen primed, mature rabbits, 
and the degree of progestational reaction in the uterus 
determined. When 0.1 mg. progesterone, a sub-minimal 
effective dose, was administered with relaxin in doses of 
600 G.P.U. daily and above, a positive progestational re- 
action occurred, indicating a potentiating action of relaxin 
on progesterone in this phenomenon. 

It is concluded from this investigation that relaxin, by 
itself, causes an increased uterine water content, and that 
depending upon the dosages administered, may have an 
antagonistic or complemental relationship with estradiol 
in this phenomenon, It is further concluded that relaxin 
potentiates the action of progesterone in producing the 
progestational reaction in the rabbit uterus. These find- 
ings indicate a close relationship of relaxin with estrogen 
and progesterone in the physiology of reproduction. 
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THE PHYSIOLOGY OF THE 
AVIAN ADRENAL CORTEX 


(Publication No. 24,155) 


Richard Lloyd Elton, Ph.D. 
Purdue University, 1957 


Major Professor: Dr. M. X. Zarrow 


The adrenal cortex has been the object of much re- 
search in the past two decades. Noteable is the fact that 
few of these studies have been directed towards the avian 
species. The adrenal gland of the rat responds to stimu- 
lation by rapidly depleting its stores of ascorbic acid and 
cholesterol. Contrary to this, adrenal ascorbic acid de- 
pletion has not been found in several species of birds in- 
dicating that the adrenal cortex in this group of animals 
is responding differently to stressful conditions than is the 
adrenal cortex in the mammal. Further indication of this 
is that the adrenal of the bird hypertrophies following 
treatment with thiouracil while this same treatment pro- 
duces adrenal atrophy in the rat. 

This study was undertaken therefore to investigate in 
greater detail the responses of the avian adrenal cortex. 
The physiological responses utilized in this study were: 
Adrenal ascorbic acid and cholesterol studies in birds 
treated with exogenous corticotropin or by exposure to 
cold (0-5°C); adrenal changes following chronic treatment 
with thiouracil; deposition of liver glycogen in the fasted 
bird following treatment with corticotropin, cortisone ace- 
tate, hydrocortisone acetate, corticosterone (free alcohol), 
11-dehydrocorticosterone (free alcohol), 11-desoxy, 17- 
hydroxycorticosterone acetate and ascorbic acid; survival 
of the chick to low ambient temperatures. 

It was found that chronic treatment with 1% thiouracil 
in the diet for 6 and 12 weeks failed to produce adrenal 
hypertrophy. Adrenal ascorbic acid was drastically re- 
duced in the birds treated for 12 weeks (46% below the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





BIOLOGY — GENETICS 





control values). In those treated for 6 weeks the amount 

of ascorbic acid depletion was much less (29% below the 
control values). No changes in adrenal cholesterol were 
found following treatment with thiouracil. Body weights 
decreased sharply in the initial two weeks of the experi- 
ment after which a gradual decline was observed. Oviposi- 
tion was curtailed in both the thiouracil treated birds and 
their pair-fed controls. The pair-fed controls continued 

to lay throughout the time of the experiment but at agreatly 
reduced rate. 

Adrenal ascorbic acid studies revealed that this sub- 
stance is not depleted as in the rat following treatment 
with either severe cold or exogenous ACTH. In comparing 
the adrenal ascorbic acid response obtained in the bird 
with that of other animals (frog, toad, mouse, hamster, 
opossum, cat and dog) it was found that most species fail 
to show ascorbic acid depletion following either of these 
_ two stimuli. The mouse, hamster and opossum were ex- 
ception to this in that massive doses of ACTH elicited 
mild adrenal ascorbic acid depletion. Exposure to cold 
however failed to induce adrenal ascorbic acid depletion in 
these species. It is evident that the adrenal cortex of the 
bird is responding differently from the adrenal cortex of 
the rat. Also, it is obvious that the usefulness of the ad- 
renal ascorbic acid depletion response as an index of cor- 
tical activity is limited to a few species. 

Adrenal cholesterol studies revealed that the concentra- 
tion of this substance is not altered by exposure to cold or 
ACTH treatment in the species studied. This too, is in 
contrast to that found in the rat and guinea pig. 

Deposition of liver glycogen was observed in fasting 
chickens treated with an adrenocortical extract, corti- 
costerone, and hydrocortisone. Cortisone alone, or in 
combination with ascorbic acid was ineffective in produc- 
ing glycogen deposition. 11-dehydrocorticosterone and 11- 
desoxy, 17-OH-corticosterone also failed to produce a 
marked deposition of liver glycogen. By assigning a po- 
tency value of 100 to 11,17-OH-corticosterone the relative 
values for the other steroids studied were as follows: 
corticosterone, 50; 11-desoxy, 17-OH-corticosterone, 0.6; 
and cortisone, 0.06. It appears that an hydroxyl substitu- 
tion is necessary at position 11 of the steroid ring in order 
to obtain glucocorticoid activity in the chicken. 

Adrenocorticotropin (bovine) failed to produce deposi- 
tion of glycogen in the liver of fasted birds. This sug- 
gested that either the adrenal cortex in the bird does not 
respond to corticotropin or that the corticotropin used dif- 
fers from that secreted by the chicken pituitary. When a 
chicken pituitary extract was administered to the fasted 
chicken a marked deposition of liver glycogen followed. It 
appears then that chemical differences exist between the 
bovine and chicken adrenocorticotropic hormones. 

The results obtained in the survival studies tend to 
confirm the earlier suggestion that a specific hormone 
configuration is necessary to obtain gluco-corticoid 
activity in the chicken. Cortisone acetate was found to 
be ineffective in prolonging the survival time of chicks 
in cold. Both hydrocortisone and adrenal extracts were 
found to enhance the survival of chicks exposed to cold. 
Bovine ACTH was without effect in the resistance of the 
chick to low ambient temperatures. This, along with 
previous results, indicates that the pituitary of the 
chicken elaborates a corticotropin which differs in some 
way from that of the cow. 
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PITUITARY INFLUENCES ON CELLULAR 
AFFINITIES OF MELANOBLASTS AS A 
POSSIBLE BASIS FOR THE DEVELOPMENT OF 
THE WHITE AXOLOTL PHENOCOPY 


(Publication No. 24,787) 


John Jasper Harris, Ph.D. 
New York University, 1955 


Adviser: H, Clark Dalton 


The purpose of this investigation was to study the in- 
ternal pigment patterns found in the hypophysectomized 
black, control black, hypophysectomized white, and control 
white axolotl larvae as a gross topographical measure of 
the association of pigment cells with tissues other than 
the skin in axolotls of these groups; to establish more pre- 
cisely, through detailed histological studies, that differ- 
ences between the hypophysectomized axolotls and the un- 
operated controls in cellular affinities of melanophores 
exist which may constitute a basis for the development of 
the phenocopy of the genetic white strain; and to compare 
the characteristics found in the phenocopy of the white 
strain with those in the genetic white strain in order to 
find indications of a manner in which the gene produces its 
effect in the genetic white strain, particularly, whether the 
effect of the gene is mediated through pituitary activity. 

White and black strains of axolotl embryos were hy- 
pophysectomized at Harrison stages 28-30 by removing 
presumptive Rathke’s pouch ectoderm. Equal numbers of 
larvae were sacrificed at two months of age, four from 
each group being studied through dissections and seven 
from each group were studied through histological methods. 

When the white and black strains of axolotl larvae were 
compared, it was found that the genotype difference be- 
tween them was reflected in the internal melanophore- 
tissue associations as well as that of the skin area, the 
white strain showing a lesser population density of melano- 
phores and a reduction in the closeness of association of 
melanophores with the tissues. 

The genotype difference between the strains was re- 
flected in the skin thickness and in the stratification of 
epidermal cells which were found to be more extensive in 
the white strain than in the black, suggestive of a preco- 
cious development of the skin in the white larvae. 

The stratification of epidermal cells which was ob- 
served to be graded antero-posteriorly and dorso-ventrally 
in the axolotl larvae was thought to be an indication of the 
existence of developmental gradients alongthe major axes 
of the larvae. 

Hypophysectomy of black axolotl larvae resulted in a 
reduction in closeness of melanophore-tissue associations 
and a reduction in population density of melanophores 
among the internal tissues and in the skin area. 

The extent to which the white and black strains differed 
from each other in melanophore counts, skin thickness, 
and width of the sub-dermal connective tissue area varied 
among the different regions of the body (head, trunk, and 
tail) and among the divisions of the skin area. The body 
regions and skin area divisions in which the white and 
black strains differed, with few exceptions, were the same 
regions and divisions which were significantly modified in 
the black larvae by hypophysectomy, the modifications of 
the black larvae approximating the normal conditions found 
in the white strain. 
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The reduction in the population density of melanophores 
and the reduction in the closeness of association of melano- 
phores with internal tissues which occurred in the black 
larvae as a result of pituitary deprivation simulated the 
conditions found in the genetic white larvae. 

Since hypophysectomizing black axolotl embryos re- 
sulted in developmental modifications which closely ap- 
proximated characters produced by gene action in the white 
strain, it is highly suggestive that hypophysectomy of black 
axolotl larvae effects similar sequences of biological 
events, materials or systems of the larvae as those ef- 
fected by the gene. The evidence obtained in this investi- 
gation leaves little doubt, on the basis of morphological 
evidence, that hypophysectomizing black axolotl larvae in- 
duces real, not spurious, phenocopies of the genetic white 
strain. 78 pages. $2.00. Mic 58-45 
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IN TWINS AND THEIR RELATIVES 
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University of Minnesota, 1957 
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Multiple sclerosis is a demyelinating degenerative 
disease of the central nervous system. Its age of onset is 
from 20 to 40 years with considerable variation below and 
beyond these limits, and its prevalence rate in the United 
States and Canada has been estimated at 1 in 2000 popula- 
tion. Apparently the disease is more frequent in cold 
climates than in warm. 

Since the disease was first described many reports 
have appeared in the literature of more than one case ina 
family. Recent studies indicate that heredity may play a 
role in the etiology of multiple sclerosis. 

In this study, 55 pairs of twins from the United States 





and Canada, who volunteered as a result of an appeal made 
by the National Multiple Sclerosis Society, and their rela- 
tives were studied genetically and neurologically. The 
zygocity of the twins was determined by the objective Smith. 
and Penrose method using physical characters, blood 
groups and fingerprints. 

Of the 55 twin pairs, 29 were monozygotic and 26 dizy- 
gotic. Of the 29 monozygotic pairs seven were concordant 
with respect to multiple sclerosis and 22 were discordant; 
of the 26 dizygotic pairs, four were concordant and 22 dis- 
cordant. The results of the twin study do not permit any 
inferences as to the role of heredity in the etiology of mul- 
tiple sclerosis. It is pointed out, however, that the sample 
is not representative of the twin population because of the 
mode of selection and that several limiting factors may 
operate to alter the true concordance picture. 

The results of the study of the relatives are more con- 
vincing. Among 921 relatives studied, including parents, 
siblings, children, first cousins and nephews and nieces, 
18 cases of multiple sclerosis were found, or an incidence 
39 times higher than that in the general population. The 
incidence in the overall relatives as well as the incidence 
in the various groups of relatives taken separately was 
about double that found by previous investigators. 

Among 225 siblings of patients in 50 families 11 were 
affected. The hypotheses of dominance and recessiveness 
were tested by the Pincus and White method and the data 
were found to agree best with the hypothesis of a pair of 
autosomal recessive genes with about 26 per cent pene- 
trance. The lack of penetrance due to environmental fac- | 
tors other than the variable age of onset was estimated to 
be about 40 per cent. 

Empiric risk figures derived from the results of this 
study are as follows: The chances that a sibling of an af- 
fected patient will develop multiple sclerosis during his 
lifetime are 1 in 16; the chances that any child of parents, 
one of whom is affected, will develop the disease are 1 in 
96; and the chances that a sibling of an affected patient 
will develop the disease when one of the parents is af- 
fected are 1 in 8. 
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INHERITANCE OF RESISTANCE TO FUSARIUM 
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AND PHASEOLUS COCCINEUS L. 
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Hassan Ahmed Azzam, Ph.D. 
Oregon State College, 1957 








Major Professor: W.A. Frazier 


Progenies of two bean crosses were studied for inheri- 
tance of resistance to dry root rot caused by Fusarium 
solani f. phaseoli. O.S.C. 22 (P. vulgaris) was used in both 
crosses as the susceptible parent. A Mexican line (P. 
vulgaris) and a line 2014 of the runner bean (P. coccineus) 

















were used as the tolerant (partially resistant) parents. 
Artificial inoculation was accomplished by dipping seeds 
in a thick emulsion of macerated agar media. A disease 
rating system of 0-5 was used, with 0 indicating no infec- 
tion and 5 very severe infection. The disease average of 
all plants within a given seed lot was taken as the best in- 
dication for tolerance or susceptibility. The parents and 
their progenies were tested in both greenhouse and field. 
Differences between the reciprocal crosses of 22 x Mexican 
were not observed. The reciprocal cross of 22x 2014 was 
not maintained due to the difficulty of securing seeds when 
2014 was used as the female parent. 

In both crosses the F, showed that tolerance was re- 
cessive. 

The observed ratios in the backcross generation of the 
cross 22 x Mexican fit the theoretical ratio of 1 tolerant 
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to 7 susceptible indicating the action of three major 
genes. | 

The Fz generation, in both crosses, showed a wider 
spread of disease ratings than either parent and occupied 
most, if not all, disease classes. The F2 generation of the 
cross 22 x 2014 indicated the possible action of two major 
recessive genes conditioning tolerance. The F2 of the 
cross 22 x Mexican exhibited no close fit to definite genetic 
ratios. 

Analysis of Fs data for the interspecific cross 22 x 
2014 indicated that two or three major recessive genes 
conditioned the tolerance of P. coccineus. Difficulties of 
obtaining definite genetic ratios in this cross may be due 
to modifying genes, as well as to lack of exact control of 
environment in the various tests. 7 

The Fs progeny of 22 x Mexican indicated the possible 
action of three major recessive genes, or perhaps fewer 
major genes and several modifiers conditioning resistance. 

It is recognized that the results reported in this study 
represent an approximation for the inheritance of resist- 
ance to Fusarium root rot. 

There was no Significant relation between root vigor of 
P. coccineus and resistance to root rot. 

Pigmentation in the cross 22 x Mexican indicated a 
simple inheritance of one dominant gene for pigmented 
over green. Seed color inheritance in the same cross indi- 
cated the interaction of two major genes and gave in the F2 
a ratio of 9 black: 3 brown: 4 white. A very high asso- 
Ciation was observed between seed color and plant color. 
No clear relation between pigmentation and resistance to 
root rot was found. 

The recessive nature of resistance, the approximate 
estimation of genes involved, and the apparent freedom 
from serious linkage problems form a basis upon which to 
develop a breeding program designed to incorporate toler- 
ance to root rot with horticulturally desirable characters 
in present day varieties of beans. 
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SOME WOOD-STAINING FUNGI 
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A survey was made of the common sap-stain fungi in- 
habiting felled trees or lumber in Minnesota. The species 
of Ceratocystis were described and notes given on their 
biology. The common sap-stain fungi as observed in de- 
creasing order of prevalence were: C. pipifera, C. ips, 
C. coerulescens and Leptographium sp. on red and jack 
pine; C. pipifera and Leptographium sp. on white pine; C. 
pluriannulata and C. moniliformis on aspen. Other fungi 
that were collected but were not considered to be serious 
-Stainers were: C. piceae on aspen; Graphium spp. on red, 
jack and white pines; C. pluriannulata, a variant strain of 
C. pluriannulata (number I-10), and C. variospora on north- 
ern pin oak. This was the first report of C. coerulescens 
on these pine hosts in the United States; of C. plurian- 
nulata, C. moniliformis, and C. piceae on aspen; and the 
first report of C. variospora since it was described, 






























































Single ascospore cultures were made to determine the 
compatibility types of some of these fungi. C. piceae and 
C., pluriannulata were heterothallic; C. coerulescens, C. 
variospora, and C. ips gave homothallic colonies and self- 
sterile colonies, In C. variospora these self-sterile colo- 
nies were of 2 types; the type which formed perithecial 
initials apparently was fertilized by any of the homothallic 
types; the mycelial type formed no perithecia whencrossed 
by homothallic or self-sterile types. 

A study was made of the physiological conditions favor- 
ing formation of perithecia by C. variospora on a mineral 
salts medium with trace elements and maltose. The fungus 
was deficient for the ability to synthesize thiamine the 
addition of 100 ug/1 was favorable for formation of peri- 
thecia. 

Asparagine was the most satisfactory nitrogen source, 
glutamine was less favorable, ammonium and nitrate nitro- 
gen were utilized only slightly and nitrite was not utilized. 
Few perithecia were formed on asparagine or on calcium 
nitrate alone. Mixtures of asparagine and calcium nitrate 
resulted in increased growth and increased numbers of 
perithecia. When the proportion of nitrogen from aspara- 
gine and calcium nitrate was 1:3, respectively, the forma- 
tion of perithecia was more abundant than on a malt ex- 
tract medium. Ammonium nitrogen could not be substi- 
tuted satisfactorily for either of those nitrogen sources in 
this combination. Calcium nitrate was more favorable 
than potassium, sodium or magnesium nitrates in this 
mixture. 

On media with the 1:3 ratio of asparagine nitrogen to 
nitrate nitrogen the fungus could utilize soluble starch and 
maltose well, glucose, fructose and sucrose almost as 
well, and xylose was not utilized. The asparagine-nitrate- 
maltose medium was favorable for formation of perithecia 
at initial pH levels of 4.5 to 6.5 and less favorable at 7.0 
or 7.5. 73 pages. $2.00. Mic 58-48 




















SEASONAL CHANGES IN THE ALGAE OF 
FRESH-WATER AND SALINE LAKES IN THE 
LOWER GRAND COULEE, WASHINGTON 


(Publication No. 25,048) 


Richard William Castenholz, Ph.D. 
State College of Washington, 1957 


A two-and-one-half year investigation of the series of 
natural fresh-water and saline lakes in the Lower Grand 
Coulee has provided a quantitative and qualitative record 
of many of the seasonal changes occurring in the non- 
planktonic algae. A comparison of the algal floras of the 
two classes of lakes has also been a prominent aspect o 
the work, : 

Quantitative estimates of the seasonal changes of at- 
tached algae were made through the use of glass plates 
(28 by 28 cm.) which were submerged for 2 or 4 weeks at 
different depths. Dry weight and organic weight (loss on 
ignition) of the attachment material on plates were deter- 
mined and the amount of organic matter was expressed as 
a production rate. In most of the lakes the ash was com- 
posed almost entirely of diatom frustules. It was sus- 
pended uniformly in water, dried on a slide, and mounted 
in hyrax. Proportional counts of the different species were 
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made. The expression of degree of dominance for each 
species was based on the product of the cell count anda 
calculated volume factor. Essentially, then, a production 
rate of total organic matter and for each important species 
was obtained. 

The seasonal changes demonstrated by this method 
were striking. Fresh-water lakes (200-500 p.p.m. T.D.S.) 
showed a bimodal production rate curve, with a large pulse 
in spring and a small pulse in fall. There were charac- 
teristic spring diatom species, some of which reappeared 
in the fall, and there were characteristic summer species 
which usually remained through fall. Characteristic spring 
dominants were Cymbella affinis, C. cistula, C; mexicana, 
Fragilaria vaucheriae, Gomphonema eriense, Synedra acus, 
and S. ulna. Characteristic summer species were Epithe- 
mia sorex, E. turgida, and Rhopalodia gibba. The summer 
period was also characterized by large amounts of fila- 
mentous green and blue-green algae, including Cladophora, 
Spirogyra, and Oscillatoria; these did not become attached 
to the glass plates. 

In the saline lakes (8,000-25,000 p.p.m. T.D.S.) there 
was a pronounced diatom pulse in the fall and sometimes 
through the winter and spring as well. The dominant forms 
were Amphora spp. and Nitzschia spp. The saline lakes 
were dominated, however, by blue-green algae which were 
conspicuous for their lack of seasonality. 

Although regular analyses of environmental factors in- 
cluded only temperature, pH, and conductivity; there were, 
nevertheless, strong indications that temperature, together 
with light, had a very important influence on the develop- 
ment and maintenance of diatom pulses and on the seasonal 
succession of species in both classes of lakes. 

About 240 species and varieties of algae were found in 
the fresh-water lakes as a group. The saline lakes had 
about 65. The overlap was considerable with 25 taxa being 
common to both types of lakes. Some “Grand Coulee” 
species of well known saline affinities are the diatoms 
Amphiprora paludosa, Amphora acutiuscula, A. coffeae- 
formis, Anomoeoneis polygramma, Campylodiscus clypeus, 
Chaetoceros elmorei, and Nitzschia epithemoides. The 
floras of the saline lakes of the Lower Grand Coulee were 
compared with other saline lakes of western North America 
(e.g., Saskatchewan, North Dakota). In general, it was 
found that many more species occurred in high salinities 
elsewhere. In most cases these lakes have a pH of 7-9 and 
are of the sodium or magnesium sulfate type. In the Lower 
Grand Coulee lakes the pH is very high (9.3-10.0); the 
chief cation is sodium; and carbonates, chlorides, and sul- 
fates are almost equally important anions. Thus, the 
higher pH and the nature of the anions in the Lower Grand 
Coulee lakes may be related to the smaller list of species 
here, 162 pages. $2.15. Mic 58-49 





















































THE FLAVONOLS OF IMPATIENS BALSAMINA L. 
AND THEIR RELATION TO 
ANTHOCYANIN PIGMENTATION 


(Publication No. 22,680) 


Sarah Beth Clevenger, Ph.D. 
Indiana University, 1957 





The identification of the flavonols and possible flavo- 
noid precursors found in the flowers of Impatiens Balsamina 








L. was undertaken to determine if these compounds were 
under the control of the recognized anthocyanin pigmenta- 
tion genes. Previous workers have identified four antho- 
cyanidins, pelargonidin, cyanidin, peonidin, and malvidin, 
and three leuco-anthocyanins, leuco-pelargonidin, leuco- 
cyanidin, and leuco-delphinidin, in balsam flowers. 

Alcoholic extracts from petals and sepals were ex- 
amined chromatographically with three solvent systems, 
acetic acid-water, tert-butanol-acetic acid-water, and m- 
cresol-acetic acid-water. Three flavonols, kampherol, — 
quercetin, and probably myricetin, were found in extracts 
of flowers from 19 of the 24 possible phenotypes produced 
by nine alleles at four non-linked loci, H, L, P, and W. 

Kampherol has been isolated and characterized by 
comparing ultraviolet absorption data, the results of color 
tests, and the melting point of the acetate derivative to 
similar data obtained from an authentic sample of the pig- 
ment. A small amount of quercetin has been isolated, but 
in an impure form. However, it yields data which com- 
pare favorably with those derived from an authentic pig- 
ment sample. As yet the third flavonol, which is present 
in very small amounts, has been identified as myricetin 
only by comparative paper chromatography. Of these 
three flavonols, only myricetin which appears in both 
petals and sepals is correlated with the presence of a pig- 
mentation gene, L. This gene also governs the presence 
of the anthocyanidin malvidin. Kampherol is found in both 
petals and sepals of all genotypes investigated, while quer- 
cetin is confined to the sepals of these flowers. 

There seems to be little correlation between the antho- 
cyanins, leuco-anthocyanins, and flavonols. Pelargonidin 
and leuco-pelargonidin are linked with the presence of the 
gene H, but the analogous flavonol, kampherol, is present 
in all genotypes. Myricetin and its methylated anthocyani- 
din analog, malvidin, are under the influence of the gene 
L, but leuco-delphinidin is present universally in balsam 
flowers. Neither the genes at the P locus or W locus in- 
fluence the type of flavonol produced. 

With the exception of leuco-cyanidin, no pigment with 
ortho-dihyroxy groups is found in the petals, but cyanidin, 
leuco-cyanidin, quercetin, and the methylated analog, 
peonidin, are present in the sepals of some of the pheno- 
types. Thus it would seem that the petals may lack the 
ability to produce pigments with the ortho-dihydroxy ar- 
rangement, but this pathway, which is considered by many 
to be the primitive line of pigment formation, is present 
in the sepals. 

A naphthoquinone, probably lawsone, has been isolated 
from the petals of a few phenotypes. Three phenolic acids, 
gallic acid, caffeic acid, and protocatechuic acid, were 
tentatively identified in flower extracts by comparative 
paper chromatography. As yet the presence of these four 
compounds have not been correlated with the presence of 
the various genes. 

Two wild species, I. capensis and L pallida, were like- 
wise analysed for their flavonoid pigmentation. Both 
species contained cyanidin, leuco-cyanidin, quercetin, and 
a small amount of kampherol in both petals and sepals. 

73 pages. $2.00. Mic 58-50 
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PHYSIOLOGICAL STUDIES OF MUTANTS OF 
COLLETOTRICHUM LINICOLUM 
INDUCED BY RADIATION 


(Publication No. 23,938) 


Robert John Klug, Ph.D. 
University of Minnesota, 1957 


Co-Advisers: J. B. Rowell and R. H. Landon 


Comparative studies were made of certain gross physio- 
logical characters and disease potential in mutants of a 
single biotype of C. linicolum induced by alpha radiation 
emitted from polonium-210. 

Induced mutants of C. linicolum showed a range of 
pathogenicity on Punjab flax seedlings. This range ex- 
tended from one mutant which was more pathogenic than 
the parent line through intermediate types to mutants which 
were avirulent. The distribution within the spectrum of 
pathogenicity was not uniform. The greater proportion of 
mutants had either reduced pathogenicity, or tended to be 
slightly less pathogenic than the parent line. 

C. linicolum and induced mutants utilized many diverse 
carbohydrates. Both inorganic and organic sources of ni- 
trogen can be utilized. All lines were auxo-autotrophic 
for their vitamin requirements. The amount of growth and 
sporulation of some mutants deviated from the parent line 
on some of the above substrates. Similarly, some mutants 
differed in their cellulolytic and amylase activities. Cer- 
tain induced mutants showed plus and minus deviations 
from the parent line for such characters as rate of lateral 
growth, cardinal temperatures for growth and spore germi- 
nation, and the maximum temperature at which mycelium 
and conidiospores survive. 

The growth and sporulation of the parent line and in- 
duced mutants decreased progressively when cultured on 
synthetic media with increasingly higher osmotic pres- 
sures. Four thallus types resulted on media with increas- 
ingly higher osmotic pressures, filamentous, filamentous- 
beaded, beaded, and spheroid. The latter type consisted of 
individual cells which apparently increased in number by 
fission. Spheroid cells inoculated on Punjab flax seedlings 
proved to be as pathogenic as conidial inoculations. These 
cells could presumably occur in the soil during periods of 
reduced soil moisture and thus serve as a means for sur- 
vival and dissemination. 

Attempts to induce the sexual stage in C. linicolum 
were unsuccessful. 

The induced mutants varied from the parent biotype in 
plus and minus deviations in 2 or more of the physiological 
characters studied. No correlations were observed be- 
tween the physiological characters studied and the patho- 
genicity to Punjab flax seedlings. Undetected changes in 
other characters of the genotype may obscure the relation- 
ships among the characters studied. Individual changes 
occurring in different mutants for increased growth, sporu- 
lation, and survival indicate latent genetic qualities of the 
parent biotype for increased disease potential. 

90 pages. $2.00. Mic 58-51 














RACIAL VARIATION IN SEEDLING DEVELOPMENT 
OF DOUGLAS FIR, PSEUDOTSUGA MENZIESII 
(MIRB.) FRANCO 


(Publication No. 24,648) 


Herbert Elmer Owen, Jr., Ph.D. 
Oregon State College, 1957 





Major Professor: William W. Chilcote 


Little is known about the seed and seedling character- 
istics of Douglas fir (Pseudotsuga menziezii (Mirb.) 
Franco ecotypes. This study is an attempt to further the 
recognition of Douglas fir ecotypes in these stages of de- 
velopment. 

Douglas fir seedlings from various areas of Oregon, 
Washington, Montana and Colorado grown under green- 
house conditions and subjected to short and long photo- 
periods exhibit certain differences. The germination rates 
and rates of radicle elongation of the seeds and seedlings 
from these areas also differ under various temperature 
treatments. 

Seeds and seedlings from the altitudinal extremes of 
the range of Douglas fir in Oregon and Washington exhibit 
distinct, apparently genotypic, differences. Those seeds 
from the higher altitudes germinate at a comparatively 
more rapid rate and at lower temperatures than the seeds 
from the lower altitudes. The high altitude seedlings have 
deeper root systems, high root/shoot ratios according to 
length, a more rapid rate of radicle elongation at low and 
intermediate temperatures, and the hypocotyls redden at 
earlier ages than those seedlings from the lower altitudes. 
These high altitude seedlings are more resistant to low 
temperatures and soil drought. 

When the high altitude seedlings are subjected to short 
photoperiods, they set their buds at an earlier date than 
do the low altitude seedlings and their resistance to low 
temperatures and soil drought is increased to a greater 
extent by this treatment. The falling-rising pattern of the 
curve noted when the short photoperiod root/shoot ratios 
according to length are plotted against age is more ac- 
centuated in the high altitude seedlings. 

Seedlings.from the intermediate altitudes have many 
similar characteristics, but the root/shoot ratios accord- 
ing to length, germination rates, radicle elongation rates 
and the ability of the short photoperiod treatment to in- 
crease resistance to soil drought and low temperatures 
gradually decreases with a decrease in the. altitude of the 
seed source. The date of bud setting under the short pho- 
toperiod treatment is later as altitude of seed source de- 
creases. 

Seeds and seedlings from the coastal seed sources 
differ markedly from the seeds and seedlings from the 
Rocky Mountain areas. The Rocky Mountain seeds germi- 
nate more rapidly; the Rocky Mountain seedlings have 
smaller, more compact shoots; much smaller cotyledons; 
more rapidly elongating radicles; deeper root systems; 
greater resistance to soil drought and low temperatures; 
and, appear to obtain a more rapid and complete response 
to short photoperiod treatment. 

Some differences are found between the seeds and 
seedlings from the two Rocky Mountain seed sources. 

The Montana seeds germinate at a more rapid rate than 
do the Colorado seeds. The Montana seedlings have higher 
root/shoot ratios according to weight and set their buds at 
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an earlier date under the short photoperiod treatment than 
do Colorado seedlings. 

Seedlings from two areas of Oregon, differing primarily 
in relative precipitation, are distinctly different. The 
seedlings from the drier area have longer roots, larger 
root/shoot ratios according to length, more rapid rates of 
radicle elongation and greater resistance to soil drought 
and low temperatures. 

Seeds and seedlings from the drier seed sources and 
higher altitudes have a narrower range of variation than 
the seeds and seedlings from the lower and wetter areas. 
Certain other characteristics are possessed in common by 
the seeds and seedlings from the drier and higher areas: 
germination is rapid and complete; the rate of radicle 
elongation and root growth is relatively rapid; the roots 
are thin and wiry; the root/shoot ratio according to length 
is comparatively high; the resistance to low temperatures 
and soil drought is relatively high; and, the hypocotyls 
redden at an early age. 128 pages. $2.00. Mic 58-52 


EARLY UPPER CRETACEOUS PLANT 
MICROFOSSILS OF MINNESOTA 


(Publication No. 23,948) 


Richard LeRoy Pierce, Ph.D. 
University of Minnesota, 1957 


Sediment samples from early Upper Cretaceous de- 
posits in Minnesota treated with the technique outlined by 
Traverse (1955) yielded numerous plant microfossils. Of 
the entities found 138 were described and illustrated. The 
nomenclature and classification of the spores was based 
on the approach used by Thomson and Pflug (1953) for 
Tertiary spores; pollen nomenclature and classification 
were based on the Iversen and Troels-Smith (1950) system 
of pollen classes for modern pollen. The 138 specimens 
were placed in 27 form-genera and separated into 102 
sporomorph species and subspecies. Nine new form- 
genera were created and 99 of the sporomorphs were de- 
scribed as new. Tentative (non-codified) botanical af- 
finities assigned were Bryophyta 1, Lycopsida 7, Filicinae 
22, Cycadaceae 1, Coniferae 33, Ephedraceae 1, Mono- 
cotyledoneae 1, Dicotyledoneae 25, unassigned gymno- 
spermous pollen 7, unassigned spores 4. Photographic il- 
lustration was presented of the comparability of some 
sporomorphs from the sediments with the extant genera 
Schizaea, Podocarpus, Pinus, Magnolia, Platanus, Hama- 
melis, Menispermum, Quercus, Lithocarpus and Tilia. 

Several hypotheses based on presently accepted con- 
cepts of the Cretaceous flora of the state, the Dakota sand- 
stone flora, and the floristic relationships of Eastern North 
America and Eastern Asia were formulated to construct 
pollen reference collections with which it was anticipated 
floristic components of the Cretaceous flora could be 
palynologically evaluated. These hypotheses were rejected. 
Of 23 genera identified from leaf impressions of Creta- 
ceous plants of Minnesota only 5 could be considered rep- 
resented by pollen in the sediments: Pinus, Magnolia, 
Platanus and the form-genera Protophyllocladus (Podocar- 
paceae) and Dewalquea (Fagaceae). Coniferous pollen pre- 
dominated and were referable to the greatest number of 
distinct forms. Angiosperm pollen were limited to inaper- 



































turate, monocolpate, tricolpate, tricolporate and tetrad 
forms of little complexity. The most abundant angiosperm 
type was tricolpate pollen of hamamelidaceous aspect. 

The paucity of angiosperm pollen classes and the abun- 
dance of conifer types were interpreted as indicating 
reasonable doubt about the correctness of concepts based 
on leaf impressions. Concepts questioned were that the 
Cretaceous flora was predominantly angiospermous, and 
that most families and genera of angiosperms had differ- 
entiated by early Upper Cretaceous time. 

The aspect of the Cretaceous flora of Minnesota as in- 
dicated by its pollen was compared to coniferous rain- 
forests of the Pacific Northwest or the east coast of Asia. 
The floristic composition of the flora was considered too 
different from’ any extant plant association to be described 
in terms other than physiognomic analogy. This interpre- 
tation was contrasted with previous interpretations that 
the Dakota flora, as evidenced by leaf impressions, was 
similar to existing subtropical forests of evergreen angio- 
sperms. Neither the geological record nor geophysical 
data support the explanation that floristic differences were 
caused by extensive topographic highs separating environ- 
ments of different climatic climaxes. As an alternative it 
was suggested that the angiosperms during this stage of 
their evolution were predominant only in the primary plant 
communities of disturbed areas such as would occur along 
watercourses and other erosional and depositional en- 
vironments. 

It was shown that it is possible to correlate the non- 
marine Cretaceous sediments of the state by analyzing the 
plant microfossils of the deposits. Several distinctive and 
abundant forms were suggested as guide fossils for these 
correlations. Analysis of sediments from widely separated 
areas of the state, Redwood Falls, Fort Ridgely, New Ulm, 
Richmond and Virginia, indicated that these sediments 
were deposited during the same flora-time interval. This 
interval was suggested as having been a stage shortly 
prior to or contemporaneous with the transgression of the 
Niobrara sea into the study area. 

193 pages. $2.55. Mic 58-53 


OCCURRENCE, BEHAVIOR AND CONTROL OF 
VERTICILLIUM ALBO-ATRUM REINKE AND 
BERTH. IN SMALL FRUITS 


(Publication No. 24,650) 


Michael John Pratt, Ph.D. 
Oregon State College, 1957 


Major Professor: Edward K, Vaughan 





The purpose of these investigations was to determine 
the importance of Verticillium wilt in small fruits in 
Oregon, to investigate the possibilities of diagnosis and 
control of the disease, and to study methods of assay for 
the fungus in the soil. 

Verticillium wilt was found to be an important disease 
of black raspberries and strawberries in surveys made 
during the summers of 1955 and 1956. Twenty-four out of 
70 black raspberry plantings and 10 out of 21 strawberry 
plantings were affected. Red raspberries and the other 
commonly grown trailing berries were not seriously at- 
tacked by the disease. 
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Symptoms were recorded for all plants from which iso- 
lations were made. Although certain syndromes, such as 
bluestem, wilting and hellowing, were usually associated 
with Verticillium infection in small fruits, a reliable diag- 
nosis in the field was not possible. Root rots, water- 
soaking and insect damage produced symptoms similar to 
those usually attributed to infection by Verticillium albo- 
atrum. 

Highly susceptible crops such as potatoes and hops may 
build up very rapidly the inoculum potential of the fungus 
in the soil, especially if the plant remains are left in the 
field. Less susceptible crops and weeds may result in 
lesser increases in the inoculum potential, but in general 
appear to be responsible for the maintenance and possible 
introduction of the fungus. 

The low incidence of Verticillium albo-atrum in propa- 
gation stock indicates that spread of the disease through 
this means may not be a serious threat in Munger black 
respberries and Marshall strawberries under Western 
Oregon conditions. The fungus could not be isolated from 
plants in heavily infested fields at the time of propagation, 
even though heavy infection had been found in the same 
plantings in the previous summer. 

Inoculation of a range of susceptible plants with iso- 
lates of Verticillium albo-atrum from different sources © 
demonstrated a low degree of host-specificity. Black 
raspberry plants were infected by all of the isolates tested, 
Marshall strawberry plants by most of the isolates, while 
only a few of the isolates infected Siletz strawberry and 
Washington red raspberry under the conditions of the ex- 
periment. 

Transplants of Black Beauty eggplant gave a more 
rapid and reliable infection index of the fungus in the soil 
than transplants of Bonny Best tomato or commercial bal- 
sam varieties. Maximum infection of eggplant transplants 
occurred after 5 weeks of growth in uniformly infested 
field soil under approximately 12 hours of daylight and a 
temperature of 60°F. 

Complete control of Verticillium albo-atrum in the top 
10 inches of soil was obtained in field trials with allyl 
bromide, chloropicrin, Mylone and Vapam at rates of about 
400 pounds per acre. Soil temperatures were about 65°F. 
at the time of application, but moisture levels were low. 
Greenhouse tests indicated that these chemicals at rates 
of the order of 200 pounds per acre would control the fun- 
gus in silt loam soil if conditions at the time of application 
were sufficiently favorable for the dispersion and fungi- 
cidal action of the chemicals. 

96 pages. $2.00. Mic 58-54 




















THE DISTRIBUTION OF SMALL MAMMALS 
IN RELATION TO CLIMAX VEGETATION 
PATTERNS IN EASTERN WASHINGTON 
AND NORTHERN IDAHO 


(Publication No. 25,063) 
William H. Rickard Jr., Ph.D. 
State College of Washington, 1957 


Twenty-four stands representing fourteen climax plant 
associations of semi-desert, grassland, and coniferous 
forest zones were regularly trapped to determine their 





small mammal complements during the summers of 1954, 
1955, and part of 1956. 

Trap numbers, placement of traps, and bait were kept 
constant to justify the comparisons of trapping results. A 
trapping period ordinarily consisted of three consecutive 
nights and trapping periods were spaced at monthly in- 
tervals. 

Eleven small mammal species represented by six 
hundred individuals were taken by snap-traps during 14,175 
trap nights in 1954 and 1955. Sunken can pitfall traps set 
out for a one-month period in 1956 did not contribute addi- 
tional species. In all, seven mouse, three shrew, and one 
chipmunk species were taken. 

Peromyscus maniculatus was taken at least once in 
every stand and was the most abundant small mammal in 
eighteen of the twenty-four stands. It comprised over 50 
per cent of the total catch. Lagurus curtatus was trapped 
only in stands within the Artemisia zone, and its distribu- 
tion corresponds closely with the extent of the Artemisia 
tridentata union. Perognathus parvus was trapped only in 
stands within the Artemisia and Agropyron zones, and its 
distribution appears to be related to the distribution of 
soils suitable for burrowing which corresponds to the dis- 
tribution of the Chrysothamnus union. The catch of Reith- 
rodontomys megalotis was infrequent and erratic, there- 
fore little information concerning the distribution of this 
mouse was obtained; however, it appears to be unrepre- 
sented in coniferous forest associations. Microtus mon- 
tanus appeared to be limited in distribution to the dense 
herbaceous vegetation characterized by a dominance of the 
Festuca union whereas Microtus longicaudus was more 
frequently trapped where the Symphoricarpos union was 
well developed. Eutamias amoenus was limited to conifer- 
ous forest associations occurring even in an isolated 
stand about the periphery of the forest. Clethrionomys 
gapperi seemed to be restricted to the large continuous 
area of moist coniferous forest and apparently does not 
occur in isolated stands about the periphery. Sorex vag- 
rans was widely distributed in the forest zones. Its upper 
phytosociologic limit appeared to be the Picea - Abies/ 
Menziesia association and its lower limits extended into 
the more mesophytic associations of the adjoining Festuca 
grassland zone. Sorex obscurus appeared to be limited 
to the Picea - Abies/Menziesia association. Sorex cine- 
reus occurred only in forest associations at rather high 
elevations, and its downward distribution appeared to be 
correlated with the extent of the Pachistima union. _ 

The floristic and faunistic affinities of the vegetation 
and its small mammal complement seem to be closely 
parallel, suggesting parallel histories through much of 
Cenozoic time. 

Climax vegetation patterns would seem to be signifi- 
cantly correlated with the distribution of certain small 
mammals and much critical autecologic information would 
be lost unless trapping patterns are correlated with spe- 
cific plant associations. Subordinate components of the 
plant community appear to be so important in this respect 
that the definition of plant associations as particular com- 
binations of unions is specially useful, for unions express 
the variation in the floristic composition, physiognomy, 
and phenology which are important in determining the 
suitability of vegetation for the requirements of small 
mammals, 66 pages. $2.00. Mic 58-55 
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STUDIES OF A UNIQUE PIGMENT COMPLEX 
AND A PHOTOBIOLOGICAL REACTION IN 
PENICILLIUM HERQUEI BAINIER AND SARTORY 


(Publication No. 24,397) 


Joseph Maurice Riedhart, Ph.D. 
Purdue University, 1957 





Major Professor: C, L. Porter 


An investigation was made concerning the influence of 
light on a variant of P. herquei. It was found that light in- 
hibited the vegetative growth of the organism. The in- 
fluence appeared to be inversely proportional, i.e., as 
light intensity increased, the growth rate decreased. It 
was also found that light exerted a profound influence upon 
the sporulation and the color of the organism. When grown 
in total darkness or at high light intensities, over 200 f.c., 
the organism failed to sporulate. However, it sporulated 
rather abundantly at 100 f.c. 

Various aspects concerning the influence of light on 
the color of the organism were also investigated. It was 
found that yellow colonies when exposed to sunlight rapidly 
became green. The results indicated that the reaction was 
a photocatlytic oxidation, perhaps mediated by a fluores- 
cent pigment. They also indicated that the living organism 
possessed the ability to reverse the color change, i.e., 
green to yellow. 

Various tests were conducted to determine the nature 
of the pigment complex. It appeared to be composed of at 
least two fractions. One fraction was not identified; the 
other fraction, obtained through sublimation, responded 
positively to tests for quinones and related compounds. It 
was found to be a pH indicator. : 





STOMATAL EXCLUSION OF 
LEAF RUST OF WHEAT 


(Publication No. 24,398) 


Robert William Romig, Ph.D. 
Purdue University, 1957 


Major Professor: Ralph M. Caldwell 


Disease resistance is an important factor in the con- 
trol of losses from rust infection. Historically, resistance 
caused by hypersensitivity has been utilized to control 
rust infection, but because of variation in the pathogen it 
has afforded only ephemeral protection. Other forms of 
resistance, such as functional resistance, may provide 
means of avoiding or minimizing the consequences of path- 
ogenic variability. These studies were conducted to ex- 
plore the nature and significance of stomatal exclusion in 
wheat toward the leaf rust organism, Puccinia recondita 
Rob. ex Desm. 

Penetration of the plant parts by rust was determined 
by microscopic examination of fixed and stained epidermal 
tissue from inoculated plant parts. Peduncles and sheaths 
of a number of wheat varieties at anthesis showed a high 
degree of stomatal exclusion of the leaf rust fungus both 
in the field and greenhouse. In comparison, the blades of 








these varieties were readily penetrated. Similar exclu- 
sion of the crown rust fungus of oats by peduncles and 
sheaths of the wheat variety Butler was shown, while the 
blades were found to be readily penetrated. 

Stomatal exclusion of the leaf rust fungus by peduncles 
and sheaths of plants at anthesis provides these parts 
with resistance to infection and effective protection from 
injury by this organism. 

Peduncles and sheaths which have thick guard cell 
walls showed almost complete exclusion, while blades 
which have thinner guard cell walls were readily pene- 
trated. It is clear from the results of experiments in- 
volving injury, decapitation, narcotization, senescence, 
and treatment with oat seed extract that stomatal function 
is also involved in the exclusion mechanism since pedun- 
cles and sheaths lose their high degree of stomatal ex- 
clusion following these treatments and conditions. Ex- 
clusion of leaf rust therefore appears to be the result of 
the interaction of function with structure, but it is not pos- 
sible from these experiments to determine the relative 
importance of each in stomatal exclusion. 

It was found that decapitation of tillers at anthesis re- 
sulted in a loss of the normal exclusion of leaf rust by 
peduncles and sheaths. Since a burst of auxin is usually 
associated with flowering, the cut ends of peduncles were 
treated with a 1% auxin-lanolin paste. It was found that 
this treatment of decapitated tillers resulted in normal 
exclusion of leaf rust by peduncles and sheaths. 

Infection experiments conducted under field conditions 
and in the greenhouse showed that differential infection of 
blades occurs among susceptible (nonhypersensitive) 
wheat varieties. Some of the varieties were “slow rust- 
ing” in the field and lightly infected in the greenhouse, and 
were Classified as hyposusceptible. Others were “fast 
rusting” in the field and heavily infected in the greenhouse, 
and were Classified as hypersusceptible. The classifica- 
tion of varieties as hypo- or hypersusceptible is based 
upon differences in number of susceptible (type 3 or 4) 
pustules rather than upon differences of infection resulting 
from varying degrees of hypersensitivity. 

Hyposusceptible resistance was not correlated with 
differences in stomatal number, differential spore germi- 
nation, or differential appressorial formation. It was cor- 
related with the percentage of appressoria effecting pene- 
tration. The blades of all hypersusceptible varieties were 
readily penetrated, whereas the blades of many of the 
hyposusceptible varieties were not. However, the blades 
of the hyposusceptible varieties Ill. 1 W-38, Progress, and 
Wabash were readily penetrated. 

Studies with three races in the greenhouse and nine 
races in the field provided no evidence that biotypes of 
leaf rust differed in their ability to effect penetration. If 
this is generally true, the usefulness of hyposusceptible, 
leaf-rust excluding varieties would not be jeopardized by 
the continual appearance of new races. Since the nature 
of the hyposusceptibility not associated with exclusion is 
not known, no evaluation of its usefulness is feasible. 

Study of leaf rust in rod-square plots in the field 
showed a rapid early increase and spread in the hyper- 
susceptible varieties 45-1834-1 and Butler, in contrast to 
a much slower increase and spread in the hyposusceptible 
varieties Fairfield, Purdue No. 1, Purkoff, and Nittany. 
Such slow spread would normally be expected to provide 
significant protection against losses resulting from leaf 
rust infection. However, no evidence was obtained from a 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





BOTANY 39 





field experiment that hyposusceptibility provided yield ad- 
vantages resulting from protection against leaf rust. This 
result appears to have been due to the design of the experi- 
ment which allowed exposure of the originally uninoculated: 
plots to heavy leaf rust inoculum. 

120 pages. $2.00. Mic 58-57 


SOME STUDIES ON SALT-STIMULATED 
RESPIRATION IN EXCISED ROOTS 
OF ZEA MAYS L. 


(Publication No. 24,402) 


Donald Edward Seaman, Ph.D. 
Purdue University, 1957 


Major Professor: Dr. Raymond E, Girtem 


Salt-stimulated respiration in roots or root tissues has 
been recognized by plant physiologists as a generally oc- 
curring phenomenon. Numerous hypotheses have been ad- 
vanced to explain the effects of salts on respiration in 
terms of relationships which have been found to exist be- 
tween respiration and other metabolic processes such as 
salt accumulation and growth. Some of the more recent 
hypotheses, however, have related salt-stimulated respira- 
tion to more or less specific effects of salts on plant nu- 
trition and on subcellular particulate enzyme systems. 

Several important aspects of salt-stimulated respira- 
tion were investigated by the use of excised roots of Zea 
Mays. A method was developed for the short-term growth 
of seedlings in half-saturated CaSO, culture solution. It 
was found that either illumination of the seedlings before 
excision of the roots, or washing the excised roots in 
aerated deionized water resulted in experimental material 
capable 20 - 30% stimulation in respiratory rate in the 
presence of 0.01 M. KCl. Pre-excision illumination and 
post-excision washing effects were explained on the basis 
of the lowered salt levels in the roots brought about by 
both of these treatments. 

Partial reversal of KCl-stimulated respiration and 
glucose-stimulated respiration was found to occur during 
manometric experiments when the salt or glucose solutions 
were withdrawn from the Warburg vessels and replaced by 
water. Nearly complete reversal of stimulated respiration 
was found to be effected by the washing of salt-treated 
roots in a large volume of aerated deionized water. While 
the reversal effects were not inconsistent with the hy- 
pothesis that salt-stimulated respiration depends on con- 
tinued accumulation of salts by active processes, the in- 
terpretation that salt levels were reduced in cellular outer 
space was favored, and it was suggested that the reduced 
ionic concentration in the cytoplasmic environment of 
mitochondria and related respiratory enzyme systems was 
responsible for the reversal of salt-stimulated respira- 
tion by water. 

Respiratory stimulations were found to be induced by 
adding either K* ions or Cl~ ions attached to appropriate 
weakly-acidic or weakly-basic synthetic exchange resins. 
Anion resins bearing nitrate, sulfate, or bromide ions 
were ineffective in promoting stimulation. 

Increases in external KCl concentration were followed 
by increased respiratory stimulation as a first-order re- 
action to an external concentration of 10 m.M. KCl, as was 








shown by a double reciprocal plot of salt concentration vs. 
percent salt stimulation. The saturation-concentration 
effect was thought to be related to either the saturation of 
ion carrier systems or of respiratory enzyme systems as- 
sociated with mitochondria. 

On the basis of fresh weight, roots in water exhibited 
a decreasing gradient in the rate of respiration lonitudi- 
nally from their apices to the greatest basal distances 
observed (4cm.). Percent salt-stimulated respiration, 
however, followed an increasing gradient as the stimula- 
tion was observed in segments taken at increasing dis- 
tances from the root apex. On the basis of some evidence 
cited that certain cellular particles and enzymes become 
increasingly developed at increasing distances from the 
root apex, it was suggested that this salt respiration 
gradient was caused by the different effects of salt on the 
mitochondria and enzymes which were at progressive 
stages of development and therefore showed different de- 
grees of response to the ionic environment. 

A method was described by which some investigations 
were carried out in regard to the effects of salt-stimulated 
respiration on the incorporation of radioactive inorganic 
phosphate into organic phosphate in samples of excised 
maize roots. Although the results should be considered 
only preliminary, certain aspects of the data indicate that 
salt-stimulated respiration was not the result of uncoupled 
phosphorylation. No conclusive evidence was obtained in 
support of the hypothesis that salt-stimulated respiration 
is accompanied by increases in oxidative phosphorylation. 

116 pages. $2.00. Mic 58-58 


THE TAXONOMY OF HELIANTHUS STRUMOSUS 
AND RELATED SPECIES 





(Publication No. 24,572) 


Dale Metz Smith, Ph.D. 
Indiana University, 1957 


A group of North American perennial sunflowers, in- 
cluding Helianthus strumosus and six other species, was 
studied from several points of view in order to treat the 
group taxonomically. Techniques from cytology, genetics, 
ecology and the traditional general morphology were em- 
ployed in this study. Approximately 5,000 herbarium 
specimens were examined in the course of the investiga- 
tion and numerous plants were studied in the experimental 
garden where hybridizations were performed and various 
species were compared, 

The species comprising this group have the following 
combination of characteristics: (1) a fibrous root system, 
which arises from (2) short or extensively creeping 
rhizomes, (3) leaf arrangement primarily opposite, (4) 
leaves lanceolate to ovate with acuminate tips, (5) promi- 
nently 3-veined leaves, and (6) small to medium-sized 
heads with linear-lanceolate attenuate or acuminate phyl- 
laries. The basic chromosome number for the group, as 
well as the genus, is X= 17. There are three diploid 
(N= 17) species in the group, H. divaricatus, H. micro- 
cephalus, and H. glauciphyllus, three tetraploid (N = 34) 
species, H. decapetalus, H. hirsutus, and H. laevigatus, 
and one species, H. strumosus, which has both tetraploid 


and hexaploid (N = 51) races. 
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Ateach ploidy level the species seem to be generally 
compatible, and hybrids of several combinations were pro- 
duced which were fully fertile. Furthermore, hybrids with 
members of other “sections” of the genus were obtained 
which were also quite fertile. 

Hybrids of five different combinations were studied 
cytologically. Among the diploid hybrids, the only aber- 
rations apparent were occasional rings or chains of 
chromosomes, indicative of occasional translocations. 
Rings and chains were apparent in both species and hybrids 
at the tetraploid level, and no evident differences in meio- 
tic behavior could be detected between species and hybrids. 
Paring in these was variable, with one to four quadrivalents 
present in most cells examined, The chromosome number 
of the diploid hybrid H. giganteus x H. divaricatus was 
successfully doubled by the use of colchicine. Meiotic be- 
havior in the artificial polyploid was essentially the same 
as in the natural tetraploids. 

Natural populations of each species of the group were 
studied from many places throughout the eastern United 
States. Natural hybridization between H. divaricatus and 
H. microcephalus is a widespread phenomenon, and H. 
divaricatus apparently hybridizes in nature with several 
other diploid perennials where their ranges overlap. No 
clear-cut hybrids involving the other species have been 
observed in nature, although the tetraploid species suggest 
introgression with one another on the basis of their pat- 
terns of variation. 

Evidence regarding the origin of the polyploid species 
is presented and the various types of polyploids are briefly 
discussed. It seems likely that the polyploid sunflowers 
thus far studied are segmental allopolyploids. The poly- 
ploid species in this group, with the exception of H. laevi- 
gatus, show a close relationship to H. divaricatus and it 
seems likely that it, in combination with one or several 
other diploid perennials, has been involved in the evolution 
of these polyploids. 

The taxonomic disposition follows the more or less 
traditional treatment of these species, although a large 
number of poorly described and otherwise insignificant 
taxa is reduced to synonymy under the appropriate spe- 
cies. One species, H. glauciphyllus D. M. Smith, which is 
distributed in the higher elevations of the Blue Ridge and 
Smoky Mountains, is described as new. It is apparently 
closely related to H. microcephalus from which it differs 
primarily by its essentially glabrous, glaucous leaves and 
slightly larger heads. 189 pages. $2.50. Mic 58-59 





























GROWTH OF THE SHOOT APEX IN DWARF-1 
AND ITS NORMAL SEGREGATES IN 
FOUR INBRED LINES OF MAIZE 


(Publication No. 24,680) 


A. Vincent Weber, Ph.D. 
University of Minnesota, 1957 


Morphological, histological and growth aspects of dwarf 
and normal maize plants are reported in an attempt to 
analyze the expression of the dwarf-1 gene during seedling 
ontogeny. Segregating cultures of four different Minnesota 
Agricultural Experiment Station inbred lines, A21, A25, 
A172 and A188 were used. The dwarf gene, in all cases, 





had been backcrossed to the inbred stock for five or more 
generations, so that a relatively isogenic condition existed. 
The performance of the normal plants within an inbred 
line should reflect the genetic background of that inbred 
line, 

The growth and morphological features used to analyze 
gene expression were as follows: 

The shoot apex stage at which leaf formation began in 
seedling ontogeny for the various inbreds was as follows: 
A21, 5.4 leaves; A25, 5.3 leaves; A172, 6.0 leaves; and 
A188, 5.9 leaves. These values determined from a sample 
of 15 seeds from each segregating inbred line were con- 
sidered as the stage at which seedling growth commenced 
in both the dwarf and normal plants. 

The rate of leaf initiation by the shoot apex was low 
in all populations from planting until 8 days later. After 
this time until tassel initiation the rate increased so that 
the growth curves were essentially linear. The difference 
in average rate of leaf initiation between the dwarf and 
normal populations of an inbred ranged from 0.04 to 0.12 
leaves produced per two-day time interval. In all inbreds 
the normal plants exhibited a higher rate than their dwarf 
sibs. Thus, there was an indication that the dwarf gene 
slightly depressed the rate, but it did not control leaf 
initiation independently of its genetic background. 

The duration of the vegetative growth period of the 
seedling for leaf initiation extended from planting time 
until tassel initiation. Designating as “O days” the time 
required for the normal plants of the earliest maturing 
inbred line to complete leaf initiation, the other inbred 
line normal plants required from 1.1 to 11.8 days longer. 
The dwarf plants required from 4.5 to 6.1 days longer than 
their normal sibs. Hence, the dwarf gene exhibited a 
major effect by extending the duration of the vegetative 
growth period of the dwarf plants of an inbred beyond that 
of their normal sibs. 

Mature plant height was attained by the dwarf and 
normal plants of an inbred line at the same approximate 
time. The dwarf gene was not expressed in this respect, 
but there was a suggestion that it affected the overall 
growth rate of the dwarf plants. 

The total number of leaves produced by the shoot apex 
of the populations was as follows: A21 normals 13.2 
leaves, dwarfs 15.9; A25 normals 18.8 leaves, dwarfs 20.6; 
A172 normals 13.4 leaves, dwarfs 16.3; and A188 nonmals 
17.3 leaves and dwarfs 20.2. The dwarf plants produced 
a range of 1.8 to 2.9 leaves more than their normal sibs. 
The differences were all in the same direction and statis- 
tically significant. 

Histological analysis of the shoot apex in terms of 
length, basal diameter and cell number in sagittal area 
for leaf stages 7 and 10 of both the dwarf and normal 
plants of each inbred revealed no statistically significant 
difference. However, there were large differences be- 
tween the two leaf stages of any one population. The ex- 
pression of these characteristics appeared to be regulated 
primarily by the genetic background. 

Manifestation of the dwarf-1 gene, expressed as a rel- 


ative percentage € X 100), may be described as qualitative 


since its effects were always in the same direction with 
reference to any one feature, and quantitative since the de- 
gree of expression of any one feature was different due to 
the interaction of the gene with its genetic background. 
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A CYTOTAXONOMIC STUDY OF THE 
GENUS SITANION (GRAMINEAE) 


(Publication No. 25,068) 


F. Douglas Wilson, Ph.D. 
State College of Washington, 1957 





This study is concerned with relationships of the taxa 
belonging to the genus Sitanion (squirreltail grass) of the 
Hordeae, or barley tribe. Methods used involved both the 
study of herbarium specimens and the study of living ma- 
terial in an experimental garden. Taxa are delimited on 
the basis of evidence from morphology, physiology, cy- 
tology, genetics, ecology and geographic distribution. 

Major changes proposed in this study are the recog- 
nition of two varieties, and two additional species in the 
diverse “species complex” Sitanion hystrix (Nutt.) J. G. 
Smith. Taxa recognized are as follows: 

1. Sitanion hordeoides Suksdorf 

2. Sitanion hystrix var. californicum (J. G. Smith) 
Wilson, comb. nov. 

3. Sitanion hystrix (Nutt.) J. G. Smith, var. hystrix 

4, Sitanion jubatum J. G. Smith 

9. Sitanion longifolium J. G. Smith 

In addition, attempts have been made to clarify the no- 
menclatural status of certain Elymus X Sitanion, and Ag- 
ropyron X Sitanion hybrids which have been given specific 
recognition in the past. 

S. hordeoides is a dwarfed species of Sitanion with a 
restricted, rather sporadic distribution from eastern and 
central Washington to northern California and Nevada. In 
the northwestern states, S. hordeoides is a persistent, sub- 
ordinate species of the Artemisia rigida/Poa secunda as- 
sociation, an edaphic climax association occurring on thin, 
stony soils. 

S. hystrix var. californicum occurs in montane habitats 
in the western United States and southwestern Canada, 




































































from mid-elevations to well above timberline. This taxon 
is differentiated into a number of distinct ecotypes. 

S. hystrix var. hystrix is a taxon of desert and steppe 
areas of the western United States, distributed from the 
Great Basin and Columbia Basin to the Badlands of South 
Dakota. 

S. jubatum has a distribution from southern California 
and Nevada to Washington and western Idaho. S. jubatum 
occurs in generally more mesic habitats than S. hystrix 
var. hystrix. a 

S. longifolium exhibits, in general, a more southerly 
distribution than other taxa of Sitanion. This taxon is dis- 
tributed from southern California and Nevada, eastward 
to Taxas, western Missouri, and Mexico. Races of S. 
longifolium exhibit a wide range of ecological variability. 
They may be found from desert habitats of the southwest 
to elevations approaching timberline on some mountain 
peaks, ; 

Karotype analyses showed that all taxa of Sitanion have 
2n=28 chromosomes, and that the chromosomes are simi- 
lar in size and morphology. However, some consistent 
differences in chromosome morphology between taxa were 
observed. . 

A series of crosses made between taxa showed avariety 
of results, from the production of vigorous, fertile hybrids 
(one cross) to complete failure of seed set. Crosses 
within taxa showed various results, also, indicating that 
barriers to crossing are present between races of a single 
taxon. Hybrid weakness and sterility occurred in combi- 
nations both between and within taxa. 

The study indicates that taxa of Sitanion form a closely 
related group. Differences between taxa are not always 
clear-cut because of introgressive hybridization. This 
phenomenon is not unexpected between taxa of Sitanion, be- 
cause introgression is common between Sitanion spp., and 
species of other genera in the Hordeae. 

200 pages. $2.60. Mic 58-61 
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CHEMISTRY 


CHEMISTRY, GENERAL 


CONCERNING THE STRUCTURE OF 
a, B, ¥, 6-OCTAMETHYLPORPHINOGEN 
(“ACETONEPYRROLE?”) 


(Publication No, 24,104) 


Clarke Lyman Gage, Ph.D. 
The Ohio State University, 1951 


The reaction between pyrrole and an aliphatic ketone, 
in the presence of an acidic catalyst,’»***** produces white, 
crystalline solids which possess four pyrrole nuclei per 
molecule. The compound from pyrrole and acetone, 
C23Hs—e Na, termed “acetonepyrrole,” was assigned a con- 
figuration by Chelintzev and Tronov,* analogous to the 
porphyrin type structure of Kiister. 

According to the nomenclature of Hans Fischer,’ illus- 
trated in Figure 1, the parent compound is named por- 
phinogen, and the product of pyrrole and acetone is termed 
a,8,Y,6 -octamethylporphinogen. However, the common 
name “acetonepyrrole” has been retained for the sake of 
brevity. 

The ring system of the porphinogens is the best expres- 
sion of the structure of acetonepyrrole based on chemical 
reasoning, but no proof of its structure has been estab- 
lished. The subject of the dissertation concerns the elu- 
cidation of the porphinogens, particularly acetonepyrrole 





PORPHINE PORPHINOGEN 


Fig. 1. - Nomenclature, Fischer 


by the study of their chemical properties and those of their 
reactions which reveal the mode of linkage of the pyrrole 
nuclei to each other. 


Preparation and Purification of Acetonepyrrole 


Acetonepyrrole was prepared in 88 per cent yield by 
the method of Dennstedt,” with the exception that methane 
or ethane sulfonic acid was used as the catalyst. 

Crude acetonepyrrole rapidly discolors on exposure to 
air and light, and the best method of purification is imme- 
diate recrystallization from boiling acetone. Dark- 
colored acetonepyrrole can be purified in an autoclave, 


TABLE I. PHYSICAL DATA OF SOME ISOPROPYL PYRROLES 
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(a) Grignard. (b) Zinc dust distillation of “acetonepyrrole.” 
(c) Hydrogenolysis of “acetonepyrrole.” 
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without excessive loss of product, by subjecting it in 95 
per cent ethanol, to high-pressure hydrogen at elevated 
temperatures in the presence of Nickel (UOP) or CuCrO 
catalyst. The resulting large, laminated crystals are re- 
crystallized from acetone, yielding a product of excellent 
purity. 


Reaction of Pyrrole with Mesityl Oxide and Related 
Ketones 


Chelintzev® isolated a substance, m.p. 170°, of ques- 
tionable composition from the reaction of pyrrole with 
mesityl oxide. In the anticipation that this reaction should 
yield a porphinogen with four methyl and four unsaturated 
side-chains, this reaction was reinvestigated. . 

Following Chelintzev’s procedure and also by using a 
new method, only acetonepyrrole was isolated. The reac- 
tion of the closely related diacetone alcohol with pyrrole 
also yielded acetonepyrrole. Methyl-isobutyl ketone, the 
saturated ketone corresponding to mesityl oxide, gave 
a ,8,Y, 6-tetra(methyl-isobutyl)-porphinogen, m.p. 224.5- 
225.5°, in 22 per cent yield. 


Reaction of Acetonepyrrole with Sulfuryl Chloride 


In an attempt to chlorinate the methyl side-chains of 
“acetonepyrrole” with sulfuryl chloride, in ether at -60° 
and in chloroform at +60°, the principal products were 
tars, Hydrolysis and extraction of the tars with boiling 
water yielded a small amount of a white crystalline com- 
pound identified as dichloromaleic imide. The isolation of 
this compound indicates that at least one of the pyrrole 
nuclei in acetonepyrrole is unsubstituted inthe 8-positions. 


Zinc Dust Pyrolytic Degradation of Acetonepyrrole 


The pyrolytic degradation of acetonepyrrole prior to 
this work”* had yielded several compounds, of which pyr - 
role and 2-isopropylpyrrole were the only ones identified. 
Dennstedt had also isolated two yellow liquids, Ci)Hi;N 


and C,3H,,N, and proposed structures for these substances. 


Dennstedt’s configurations are now considered highly im- 
probable. 

In the research, 131 g. of yellow, liquid pyrroles were 
obtained from the pyrolysis of 200 g. of acetonepyrrole 
mixed with 50 g. of zinc dust. Careful fractionation gave 
42.0 g. of pyrrole, 13.0 g. of 2-isopropylpyrrole, and 4.5¢. 
of 2-ethyl-5-isopropylpyrrole. Physical properties of the 
latter two compounds are recorded in Table I, where they 
are compared with other isopropyl pyrroles isolated or 
synthesized in the course of this research. In addition, 
two yellow liquids (3.0 g. and 6.0 g. respectively) were is- 
olated in the corresponding boiling ranges of Dennstedt’s 





CioHisN and Ci3Hi7N compounds. Partial crystallization 
of the two liquids gave white solids of composition C,H, N, 
m.p. 101-101.5° and C,3Hi7N, m.p. 58-60°. On the basis 
of analysis and molar refraction, these substances are 
presumed to possess the configurations shown in Figures 
2 and 3. No proof of structure can be offered. 


Synthesis of Some Isopropyl Substituted Pyrroles 


Several new pyrroles were prepared synthetically by 
the combination of a suitable Grignard reagent with pyr- 
role, followed by reaction of the resulting pyrrole- 
magnesium halide with isopropyl bromide. 

Three experiments were conducted differing princi- 
pally in the ratios of Grignard reagent to pyrrole and in 
the manner of their combination: (1) Addition of pyrrole 
to Grignard reagent in 1:1 molar ratio gave 2-isopropyl- 
pyrrole in 15.9 per cent yield and 2,5-di-isopropylpyrrole 
in 6.5 per cent yield. (2) The ratio 1:2 gave 2-isopropyl- 
pyrrole in 7.8 per cent yield, 2,5-di-isopropylpyrrole in 
11,2 per cent yield, and 2,3,5-tri-isopropylpyrrole in 11.9 
per cent yield. (3) Addition of the Grignard reagent to 
pyrrole in 1:1 molar ratio gave 2-isopropylpyrrole in 10.5 
per cent yield and 2,5-di-isopropylpyrrole in 0.9 per cent 
yield, 

For the first time, 2-Ethyl-5-isopropylpyrrole was 
prepared from 2-isopropylpyrrole-magnesium bromide 
and ethyl bromide in 42.5 per cent yield. 

The physical properties of the above isopropyl pyr- 
roles are recorded in Table I, 
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Hydrogenation of Several Isopropyl! Substituted Pyrroles 


Several isopropyl pyrroles were hydrogenated to the 
corresponding pyrrolidines at high-pressure (2250-3000 
p.s.i.) and high temperature (185-190°) with Raney Nickel 
W-4 catalyst in dry, peroxide-free dioxane. 2-Isopropyl- 
pyrrolidine was obtained in 45.7 per cent yield, 2,5-di- 
isopropylpyrrolidine in 55.2 per cent yield, and 2-ethyl-5- 
isopropylpyrrolidine in 53.0 per cent yield. 

Physical properties of the above pyrrolidines are re- 
corded in Table I. 


Hydrogenolysis of Acetonepyrrole 


Hydrogenation of acetonepyrrole with Raney Nickel W-4 
catalyst, in dioxane at 185° and 3000 p.s.i., and in n-butyl 
alcohol at 215° and 3000 p.s.i., was unsuccessful. 

Above 215° and at 3000 p.s.i., CuCrO catalyst effected 
complete hydrogenolysis of acetonepyrrole to simple pyr- 
roles and pyrrolidines in 10-12 hours. Interruption of the 
hydrogenolysis after a pressure drop of 500 lbs. gave pri- 
marily liquid products; however, small amounts of un- 
changed acetonepyrrole and a white, crystalline, hydroge- 
nolysis product were isolated. The latter, CisH24Nz2, 
melts at 197.5-198° and gives a mono-hydrochloride and 
mono-picrate. Two possible structures for Ci4H24Nz2, 
compatible with Chelintzev’s configuration for acetonepyr- 
role are shown in Figure 4. 


H CH, CH 
x ? hy 3H 
ra 
NH HN NH HN 
HC, He ‘ pes 
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Fig. 4,.=- Ci4H24Ne 


Hydrogenolysis of acetonepyrrole with Nickel (UOP) 
catalyst requires a higher temperature than with CuCrO 
catalyst. From a typical hydrogenolysis experiment, the 
following components were obtained: pyrrole, 2-isopropyl- 
pyrrolidine, 2-isopropylpyrrole, 2,5-di-isopropylpyrrol- 
idine, and 2,5-di-isopropylpyrrole. This experiment es- 
tablishes the presence of a,a-linkage for 3 of the 4 
pyrrole nuclei in the acetonepyrrole molecule. 

Hydrogenolysis of crude acetonepyrrole with either 
Nickel (UOP) or CuCrO catalyst allowed the isolation of a 
small amount of an amorphous, white solid, CosHsN0O, 
m.p. 342°. Its relation to a compound of identical compo- 
sition, found by Chelintzev, is discussed. 


Reaction of Pyrrole with Alkane Sulfonic Acids 


A water-soluble compound CH7NO3S, of melting point 
196°, was isolated from the reaction mixture of pyrrole, 
methyloxomalonate, and methane sulfonic acid in ether 
solution. It is identical with the ammonium salt of meth- 
ane sulfonic acid prepared by direct action of ammonia 
with the acid. 

With ethane sulfonic acid, in ether solution, pyrrole 
yields C2H,NO;S, of melting point 204°, the ammonia salt 
of ethane sulfonic acid. 





SUMMARY . 


. A modified preparation and purification of acetonepyr - 
role are described. Methane sulfonic acid is used as 
the condensation catalyst for the first time in this re- 
action, 

. The attempted condensation of pyrrole with mesityl 
oxide or diacetone alcohol yields only acetonepyrrole. 

. Pyrrole and methyl-isobutyl ketone form the a,f, Y, 6- 
tetra(methyl-isobutyl)-porphinogen. 

. The reaction of acetonepyrrole with sulfuryl chloride 
gives mainly tars. However, a small amount of dichlo- 
romaleicimide is formed, indicating that at least one 
of the pyrrole nuclei is substituted in the a-position. 

. A zinc dust, pyrolytic degradation of acetonepyrrole 
yields pyrrole, 2-isopropylpyrrole, and, for the first 
time, 2-ethyl-5-isopropylpyrrole. In addition, two 
unsaturated crystalline solids, C)>Hi:N and C,;H,,N, 
can be isolated, for which possible structures are 
presented and discussed. 

. Asynthesis of 2-isopropylpyrrole by the Grignard re- 
action is described. Simultaneously, 2,5-di-isopropyl- 
pyrrole and 2,3,5-tri-isopropylpyrrole are formed. 
This represents the first synthesis of the latter two 
compounds. 

. The synthesis of 2-ethyl-5-isopropylpyrrole is re- 
ported. 

. With Raney Nickel W-4 catalyst, 2-isopropylpyrrol- 
idine, 2,5-di-isopropylpyrrolidine and 2-ethyl-5- 
isopropylpyrrolidine are prepared by the hydrogena- 
tion of the corresponding pyrroles at high temperature 
and pressure. 

. The hydrogenation of acetonepyrrole with Raney Nickel 
W-4 catalyst is not successful at 185° and 3000 p.s.i. 
At 215°, CuCrO catalyst causes the formation of liquid 
pyrroles and pyrrolidines and also a small amount of 
a crystalline hydrogenolysis product, CigH2,Nz. The 
possible structure of this compound is discussed. 

. The liquid hydrogenolysis products from acetonepyr- 
role with Nickel UOP catalyst consist of pyrrole, 2- 
isopropylpyrrole, 2,5-di-isopropylpyrrole, 2-isopropyl- 
pyrrolidine, and 2,5-di-isopropylpyrrolidine. 

. On hydrogenation of crude acetonepyrrole with CuCrO 
or Nickel UOP catalyst, a small amount of an amor- 
phous solid, C2gHse N,O, is obtained. 

. Pyrrole reacts with methane and ethane sulfonic acid 
to form CH7;NO3S and C2HeNO;S respectively. These 
are shown to be the ammonium salt of methane and 
ethane sulfonic acid respectively. 

. Acetonepyrrole stubbornly resists attempts to bring 
about a change of its ring system to the closely re- 
lated porphine system. 

. The series of investigations performed in the course 
of the dissertation strengthens Chelintzev’s formula 
for acetonepyrrole by establishing a-a-linkages be- 
tween 3 of the 4 pyrrole rings. * 

106 pages. $2.00. Mic 58-62 
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THE SYNTHESIS OF SOME 
MONO-ALKYLCYCLOPROPANES 
AND METHYLENECYCLOPROPANE 
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The Ohio State University, 1951 


Introduction 


Cyclopropane was first prepared by Freund,’ who 
treated trimethylene dibromide, at the boiling point, with 
sodium. Gustavson’ improved the yield and quality of cy- 
clopropane by substituting zinc for sodium, with alcohol 
as a solvent, Although there are many other procedures 
for making cyclopropane homologues, the Gustavson 
method, with modifications, is usually the preferred one. 

The synthesis of mono-alkylcyclopropanes has fallen 
far behind that of the polyalkyl derivatives because of the 
lack of a suitable method of preparing the 1,3-dibromides. 
The dibromides are most conveniently prepared by treat- 
ing the corresponding glycols with phosphorus tribromide, 
but the availability of 1,3-glycols limits this method. It 
was for this reason that some other possibilities for pre- 
paring mono-alkylcyclopropanes were investigated. 

The secondary purpose was to investigate some reac- 
tions which might lead to the synthesis of cyclobutane and 
its homologues. 


Historical 


Condon and Smith* reported the synthesis of methylcy- 
clopropane from isobutyl chloride and sodium. The boil- 
ing point of the hydrocarbon was given as 0°C. at 750 mm. 

Van Volkenburgh* improved the method of Herr, Whit- 
more, and Schiessler® and obtained ethylcyclopropane, in 
72 per cent yield, by a Wolff-Kishner reduction of methyl 
cyclopropyl ketone. 

Apparently Béeseken and Takes® are the only workers 
who have reported the synthesis of n-propylcyclopropane. 
The yields were low: only a few grams of the hydrocar- 
bon were obtained, 

Several workers”’** have tried, with little positive re- 
sult, to synthesize methylenecyclopropane. Whitmore” 
has stated that “all attempts to prepare methylenecyclo- 
propane have failed.” 


Discussion of Present Research 


In this work methyl, ethyl, n-propyl and n-butylcyclo- 
propane were prepared, and methylenecyclopropane was 
isolated for the first time. 





Methylcyclopropane was prepared by two slightly dif- 
ferent methods. 1-Chloro-3-bromo-2-methylpropane, ob- 
tained from the hydrobromination of methallyl chloride, 
was treated with zinc in alcohol to give a 95 per cent yield 
of hydrocarbon. The olefinic impurity (about 7 per cent) 
was removed by oxidation with potassium permanganate. 
The physical properties were determined on a purified 
sample. Methylcyclopropane was also prepared from 1,3- 
dibromobutane. The yield of hydrocarbon was 93 per cent 
and contained about 10 per cent olefinic impurity. The 
physical properties of this sample compared favorably with 
those of methylcyclopropane prepared by the previous 
method. 

Ethyl, n-propyl, and n-butylcyclopropane were pre- 
pared by two unrelated methods, herein described as the 
bromo-ether synthesis and acrolein procedure. 

Bromo-ether synthesis. This method is illustrated by 
the following equations: 





ae C2H;, OCH: CH2CHO + RMgxX —»C2H; OCH2CH2(OH)R 
2. 3C2H; OCH2CH2CH(OH)R + PBrs ——»>3C2H; OCH2CH2CH(Br)R 


3, C2HsOCH2CH2CH(Br)R + Mg ——3 / "ton + Mg(OC2Hs)Br 
CH. —CHR 


The yields were about 50 per cent in step 1, 60 per cent in 
step 2, and 23 per cent for butylcyclopropane to 51 per 
cent for ethylcyclopropané in step 3. The yield in the lat- 
ter step could perhaps be increased if the reaction were 
done at higher dilution. 

In all cases the hydrocarbon distilled with a constant 
boiling point and refractive index and with little or no 
heads and tails. 

An attempt to prepare phenylcyclopropane by the 
bromo-ether synthesis yielded only 2 or 3 ml. of impure 
product. The large amount of high boiling residue indi- 
cated that the low yield was probably due in part toa 
Wurtz-type coupling reaction. 

Acrolein Procedure. This method is best illustrated 
by the following equations: 





. CH2=CHCHO + RMgX 50% , cH, =CHCH(OH)R 








. 3CH,=CHCH(OH)R + PBr, 57h , 3CH2=CHCH(Br)R 
80% 


+ CH2(Br)CHzCH(Br)R 
Ang iP? a 
CHa 


. CH2=CHCH(Br)R + HBr (gas) 





. CH2(Br)CHz2CH(Br)R + Zn 


The yield of hydrocarbon in step 4 was 90 to 95 per 
cent; however, there was 25 to 30 per cent olefinic mate- 
rial present as impurities. The cyclopropane hydrocar - 
bons obtained by this method were very difficult to purify. 
The close -boiling impurity could not be removed by dis- 
tillation on a column of about 30 plate efficiency. For this 
reason the acrolein procedure is of little use in the prep- 
aration of pure cyclopropane hydrocarbons, 

Another scheme of reactions was carried out in an at- 
tempt to prepare n-butylcyclopropane. The dibromide, 
obtained by treating 1-ethoxy-3-hydroxyheptane with aque- 
ous 48 per cent hydrobromic acid, when treated with zinc 
in alcohol yielded n-heptane rather than the desired cyclo- 
propane hydrocarbon, It was concluded that the dibromide 
was the 1,4- rather than 1,3-dibromoheptane. 

An attempt to dehydrobrominate 6-bromohexanone -2 
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with potassium hydroxide to produce methyl cyclobutyl 
ketone was unsuccessful, Only two grams of impure prod- 
uct, corresponding to a 6 per cent yield, were obtained. 

In an attempt to prepare cyclobutene, 3-chloro-(2- 
chloromethyl)-propene-1 was treated with magnesium in 
dry tetrahydrofuran, It was thought that if methylenecy- 
clopropane were not stable, it would, perhaps, rearrange 
to cyclobutene. This was not the case. The chief product 
obtained proved to be methylenecyclopropane which was 
isolated in a purity of 93 per cent. The yield of methyl- 
enecyclopropane was 17 per cent, based on the dichloride. 

The methylenecyclopropane had an odor not unlike 1- 
butyne, although not nearly so intense, It was stable 
enough to distill, but it slowly polymerized on standing. 

An attempt to pr ove the structure of methylenecyclo- 
propane by ozonolysis failed. The only fragment isolated 
was formaldehyde, and that in only 2 per cent yield. The 
hydrocarbon or its ozonide appeared to have polymerized 
under the conditions used. 

Hydrogenation of methylenecyclopropane at 100°C. and 
1400 p.s.i. of hydrogen with a copper chromite catalyst 
produced n-butane as the chief product (as shown by boil- 
ing point, infrared spectra, and a mixed melting point). 

An infrared absorption spectrogram of methylenecyclo- 
propane showed a strong band at 9.7 to 9.8 microns, which 
is characteristic of the cyclopropane ring, and also a 
strong band at 11.0 to 11.2 microns, which is typical of a 
type III olefin. 

Microanalysis for carbon and hydrogen gave the follow- 
ing results: found, carbon 88.2 per cent, hydrogen 11.6 | 
per cent; calculated, carbon 88.88 per cent, hydrogen 11.12 
per cent. This corresponds to an empirical formula of 
C2Hs. On the basis of the boiling point and percentage 
composition, the hydrocarbon must have a molecular for - 
mula of C4Hs. Isomers having this molecular formula 
were eliminated by physical properties, chemical methods, 
and/or infrared spectral analysis. 

The purity of the methylenecyclopropane was deter - 
mined cryoscopically. The impurity is probably isobutene. 

The molecular refraction was determined to be 18.84 
(calculated 18.70). 


TABLE I 


SUMMARY OF THE PHYSICAL PROPERTIES 
OF CYCLOPROPANE HYDROCARBONS 
PREPARED IN THIS WORK 





B.p.°C. 20 
(760 mm.)| ™D 


0.708 -- 
35.95 | 1.3783 
69.15 | 1.3930 
99.50 | 1.4042 
8.78° c 


M.p.°C. 





Methylcyclopropane 


Ethylcyclopropane 
n-Propylcyclopropane 


n-Butylcyclopropane 





Methylenecyclopropane 














a. corrected from 010°C. at 740 mm, 
b. corrected from 8.34°C. at 749 mm. 
c. nd, 1.415, 

d 


. d9, 0.718, 
e. M.p. of 100 per cent pure material is -136.2°C. 
(calculated). 





Summary 


Methyl, ethyl, n-propyl and n-butylcyclopropane were 
prepared in a manner different from any previously re- 
ported, 

Methylenecyclopropane was isolated in a purity of 93 
per cent, and its physical properties determined (Table I). 

The infrared spectra of all the cyclopropanes prepared 
during this research, with the exception of ethylcyclopro- 
pane, have been measured. 108 pages. $2.00. Mic 58-63 
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ON TRINITROPHENOLS AS ANALYTICAL 
REAGENTS, ESPECIALLY ON 
METHYLETHYLPICRIC ACID AS A 
REAGENT FOR BARIUM 


(Publication No. 24,075) 


Carl Edward Moore, Ph.D. 
The Ohio State University, 1952 


Several substituted picric acids, including methylethyl- 
picric acid, a compound not previously reported, were 
prepared and testedas possible analytical reagents. Their 
ionization constants (Ka’s) were determined by potentio- 
metric titration, and the effects of various straight-chain 
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alkyl substituents were observed. By using picric acid as 
a reference acid, the differences in pKa's were determined 
(ApKa's) and plotted against the negative logarithms of the 
molar solubilities (pS's) of the barium salts of these acids 
in order to evaluate the solubility effects caused by sub- 
stitution’. These data are summarized in Table I. 


TABLE I 


EFFECTS OF SUBSTITUTION ON THE 
IONIZATION CONSTANTS OF SOME 
SUBSTITUTED PICRIC ACIDS AND ON THE 
MOLAR SOLUBILITIES OF THEIR BARIUM SALTS 





Compound pKa ApKa ps 
Picric acid 0.96 0.0 1.67 


Methylpicric acid 3 2.8 1.8 1,72 








Dimethylpicric acid! 3.20 2.2 3.32 
Methylethylpicric acid | 3.25 2.3 2.76 











*Nolting, E., and Salis, E, “Ueber Nitroderivative 
der Kresols,” Ber., 14 (1881), p. 986. 

TMalatesta, L. “Su Di un Nuovo Reagente Analitico 
del Potassio: L’Acido Dimetilpicrico,” Gazz, Chim. 
Ital., 77 (1942), pp. 147—52. 





Trinitrophloroglucinol was also investigated, and the ioni- 
zation constants were found to be K'a = 5.1 x 10 * and 
K"a=1.3x10 °. 

The substituted picric acids were prepared by the fol- 
lowing procedure”: One part of the phenol was added to 
5 or 6 parts of reagent-grade H,SO, and heated to 60°C. 
The reaction mixture was cooled in an ice bath to 0°-10°C. 
and 70 per cent HNQOs added with constant stirring at a 
rate such that the temperature did not exceed 15°C. For 
the first portion of the synthesis dropwise addition was 
required, After about 1/3 of the acid had been added, the 
remainder was added more rapidly. The total amount of 
nitric acid was 2 to 2.5 times the calculated amount. The 
reaction mixture was allowed to stand overnight and then 
poured into an equal volume of ice unless the nitrophenol 
was likely to be very soluble in water, in which case it 
was filtered through a sintered-glass funnel and washed 
with a small volume of cold water. The crude product 
was saved for further purification. 


The compounds were recrystallized in the following 
manner: 


Trinitrophloroglucinol from the potassium salt by ad- 
dition of HCl to a hot solution of the salt; 
Methylpicric acid from hot water and alcohol; 
Dimethylpicric acid from a solution of the potassium 
salt by addition of HCl, then from an ether-ligroin 
mixture by slow evaporation of the ether; 
Methylethylpicric acid from a solution of the potassium 
salt by addition of HCl or from aqueous alcohol. 


Of the above compounds only methylethylpicric acid 
gave indication of being useful as a reagent. Tests witha 
saturated solution of sodium methylethylpicrate on 31 ca- 
tions gave positive results with the following cations: 
NH;, K*, Sr*”, Pb*?, La*®, Pp*?, Cet®, and negative re- 
sults from these cations: Al**, As**, Bi**, Cd*’, Ce**, 
Cs", Gr?" Co”. Co™, Au”. Fo’, Fe’. 14", Ma’. 


Hg**, Hgi*, Ni*?, Ag*t, sn*, Tit?, ut*, v**, Mg®, Ca*?. 





TABLE II 


GRAVIMETRIC DETERMINATION OF BARIUM 
AS BARIUM METHYLETHYLPICRATE 





Mg. Ba**| Mg. Ba‘*| Mg. Sr’*|Mg. K"|Mg. Ca 
(taken) (found) | (added) |(added) | (added) 


Reagent 
(ml.) 





93.7 93.9 00 
93.7 93.8 20 
46.8 47.1 25 
46 .8 46.9 25 


46 .8* 46.2 35 
46 .8* 46.3 35 
46 .8* 46.4 35 
46 .8* 46.7 45 
46 .8* 46.1 45 
46 .8* 47.8 45 
50.0* 50.0 | 50 
50.0* 49.9 50 
50.0* 50.5 50 


00.0 01.8 45 
00.0 01.8 45 
00.0* 49.2 45 
90.0* 49.9 45 
00 .0* 49.3 45 


00.0 49.5 45 
90.0 49.8 45 
00.0 49.8 45 


50.0* 51.8 100 
00.0* 01.8 100 
. err 49.3 100 
00.0** 49.3 100 




















*Double precipitation 
**Triple precipitation 


Methylethylpicric acid was found to have a high selec- 
tivity for barium and to produce precipitates with as little 
as 0.05 mg. of barium ion, whereas calcium and strontium 
did not form precipitates except in high concentration. 
The barium methylethylpicric acid precipitate was found 
to be a stable monohydrate which loses its water of crys- 
tallization slowly at 150°C. The theoretical factor for 
barium is very favorable, being Ba/Ba(CyHgN3O7)2.H2O = 
0.1970. As much as 100 mg. of barium ion can be pre- 
cipitated and handled by gravimetric means, It is neces- 
sary that the reagent be in a 40-fold excess to precipitate 
barium quantitatively. 

The recommended gravimetric procedure is as follows: 
To a neutral or slightly acidic solution free of ammonium 
salts add 2 ml. of the saturated Na salt per mg. of Bat’. 
Add the reagent rapidly and allow the precipitate to stand 
at room temperature one-half hour. Collect the precipi- 
tate on a medium-porosity filter paper using 10 ml. of the 
reagent as a transfer liquid. Wash the precipitate with an 
additional 10 ml, of the reagent and allow to drain dry. 
Dissolve the precipitate on the paper in the funnel by cov- 
ering with 95 per cent ethyl alcohol and washing with hot 
water. Collect the filtrate in a 250-ml. beaker and evapo- 
rate on the steam plate to the disappearance of the odor of 
alcohol, Usually a crust of barium salt will start to form 
on the solution at this point. Add 15 mi. of reagent and 
allow the mixture to stand one-half hour or until at room 
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TABLE I 


RESULTS OF COLORIMETRIC DETERMINATIONS 
OF BARIUM USING METHYLETHYLPICRIC ACID 





Bat? Found 
(mg.) 


0.206 0.3 
0.620 ; 

0.650 
0.510 2.5 fold 
0.830 2.5 fold 
0.820 2.5 fold 
0.670 5.0 fold : 
0.900 10.0 fold 13. 


Extinction Dilution 





wWwaww nero 
oocd’oc oO OO © tw 


— 














temperature. Transfer the precipitate to a tared porcelain 
filtering crucible, using 10 ml. of reagent. Suck the pre- 
cipitate dry and then wash with ether until the washings 
are colorless. Dry for one-half hour at 75°C. Cool and 
weigh, Multiply the weight of the dry precipitate by 0.1970 
to find the weight of barium. 

Results of determinations and separations using the 
sodium salt of methylethylpicric acid as a reagent are 
summarized in Table I. 

Methylethylpicric acid also was found to be a suitable 
colorimetric reagent for barium. Extinction measure- 
ments run on solutions of barium methylethylpicrate in 
the visible range of the spectrum show a well-defined peak 
at 390 mu. A plot of Extinction versus Concentration gave 
a straight line, indicating that Beers’ Law is obeyed. The 
following colorimetric procedure is recommended: By 
means of a microburette, measure a known volume of 
barium chloride solution (2 mg. Ba**/ml.) into a 100 ml. 
beaker. Add 15 ml. of a saturated solution of the sodium 
salt of the reagent and allow the mixture to stand for 30 
minutes. Remove the supernatant liquid using a filter 
stick. Suck as dry as possible and wash 3 times with 10 
ml, portions of ether saturated with the barium salt. (This 
procedure removes the excess of reagent because the so- 
dium salt is freely soluble in ether.) Dissolve the pre- 
cipitate in hot water, allow to cool, and dilute with water 
to 100 ml. for the determination of the optical density. 

The results of tests covering a 45-fold range in Ba* are 
summarized in Table II. 58 pages. $2.00. Mic 58-64 
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THE SYNTHESES AND SOME PROPERTIES 
OF FOUR MONOCARBOXYLIC ACIDS OF 
PHENANTHRENE AND THE SYNTHESIS 

OF 3-n-HEXYL-6-n-BUTYL-1,2,3,4,4a,9,10,10a - 

OCTAHYDROPHENANTHRENE 


(Publication No. 25,088) 


David Daniel Neiswender, Ph.D. 
The Pennsylvania State University, 1957 


A. The Monocarboxylic Acids of Phenanthrene 

The syntheses of the isomeric monocarboxylic acids of 
phenanthrene were undertaken in order (a) to check the 
structural assignments being used in the chemical litera- 
ture, (b) to provide infrared and ultraviolet spectra of the 
acids for use in identifying unknown phenanthrene deriva- 
tives, (c) to develop synthetic routes to intermediates 
which would be useful in the preparation of high molecular 
weight hydrocarbons, and (d) to provide an authentic set 
of samples for mixed melting points with unknown phenan- 
threne carboxylic acids. 

The syntheses were designed to be as unambiguous as 
possible. Ring closure reactions, such as the Diels-Alder 
reaction and intramolecular acylation, were used almost 
exclusively in an attempt to avoid isomer formation. The 
intermediates as well as the final products were carefully 
purified, fractional distillation through efficient columns 
being used whenever practical. 

The 2-, 3-, 4-, and 9-carboxylic acids were success- 
fully obtained and purified, but all attempts at the prepa- 
ration of the 1-isomer failed. Although the melting points 
of the four acids obtained in this research are higher than 
those reported in the literature, when the former were 
arranged in order of increasing magnitude, the order was 
identical to that found in the literature. This fact and the 
fact that the melting points of the methyl esters agreed 
with those reported in the literature indicate that the 
structural assignments in use are correct, 

The melting points of the acids and their methyl esters 
are as follows: 





Melting point (C) 
Methyl ester 


96.7-98.2 

95.1-95.6 

83.0-84.0 
116.2-116.8 





Isomer Acid 


2 267.8-268.5 
3 278.5-280.0 
4 174.5-175.5 
9 259.5-260.0 








The infrared spectra of the acids were obtained and 
found to differ sufficiently that the identification of an un- 
known phenanthrene acid could easily be made by means 
of its spectrum. These spectra may also be of use in the 
identification of phenanthrene derivatives other than the 
carboxylic acids. 

The ultraviolet spectra of the acids were also obtained, 
but, with the possible exception of the 2-isomer, the spec- 
tra are too nearly identical to be used for identification 
purposes. The absorption bands of the 2-isomer differ 
very significantly both in wave length and intensity. 


B. The Synthesis of 3-n-Hexyl-6-n-butyl-1,2,3,4,4a,9,10, 
10a-octahydrophenanthrene 
Although correlations of chemical structure with phys- 
ical properties have been obtained for many classes of 
hydrocarbons, none are available for alkyl phenanthrenes. 
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Since phenanthrene type compounds are known to exist 
widely in natural products and in crude petroleum, a pro- 
gram of research has been initiated on the synthesis and 
physical properties of this class of compounds. As a por- 
tion of this program, a synthetic route to 3,6-dialkylphe- 
nanthrenes was sought. 

The reaction finally chosen for formation of the phe- 
nanthrene nucleus was the Bogert-Cook reaction, a ring 
closure reaction employing a cyclodehydration step. The 
principal problems were involved in the preparation of the 
intermediates. Having obtained these, the synthesis of the 
hydrocarbon was readily accomplished. Since there was a 
possibility that an isomeric spiran hydrocarbon might be 
obtained from the Bogert-Cook ring closure, the product 
was carefully analyzed by infrared and mass spectral tech- 
niques. The results indicated it to be the desired phenan- 
threne compound in high purity. : 

152 pages. $2.00. Mic 58-65 


A SYSTEM FOR THE QUALITATIVE 
ANALYSIS FOR THE RARE ELEMENTS 
BY A NON-SULFIDE SCHEME 


(Publication No. 24,722) 


Archie Oliver Parks, Jr., Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Philip W. West 


The non-sulfide qualitative analysis scheme of West, 
Vick, and LeRosen has been expanded into a system of 
cation analysis which includes twenty-nine additional ele- 
ments. The methods devised have been combined with the 
applicable procedures of Noyes and Bray to introduce 
provisions for the detection of selenium, germanium, Os- 
mium, ruthenium, molybdenum, vanadium, tungsten, tellu- 
rium, tantalum, niobium, gold, zirconium, titanium, plati- 
num, palladium, rhodium, iridium, thallium, scandium, 
yttrium, lanthanum, cerium, thorium, all the other rare 
earth elements, beryllium, indium, gallium, uranium, ru- 
bidium, and cesium. The elements are separated into the 
following groups: 

1, The Selenium Group —- Selenium, arsenic, and 

germanium. 

2. The Osmium Group - Osmium and ruthenium, 

3. The Formic Acid Group — Antimony, bismuth, mo- 
lybdenum, tin, vanadium, tungsten, tellurium, 
tantalum, niobium, zirconium, titanium, gold, 
mercury, platinum, palladium, rhodium, and 
iridium. 

. The Thiocyanate Group — Silver, lead, thallium, and 
copper. 

. The Basic Benzoate Group — Scandium, yttrium, 
lanthanum, cerium, thorium, all other rare earth 
elements, aluminum, beryllium, indium, gallium, 
iron, bismuth, zirconium, titanium, chromium, 
uranium, rhodium, and iridium. 

. The Fluoride Group — Magnesium, barium, stron- 
tium, and calcium. 

. The Hydroxide Group —- Cadmium, manganese, co- 
balt, and nickel, 





8. The Residual Group — Zinc, tellurium, molybdenum, 

beryllium, tungsten, and vanadium. 

9. The Alkali Group - Lithium, sodium, potassium, 

rubidium, cesium, and the ammonium ion. 

The Formic Acid and Basic Benzoate Groups are di- 
vided into sub-groups in order to facilitate the identifica- 
tion of the elements. The sub-groups of each of these two 
groups along with the elements present in each are given 
below. 

1. The Formic Acid Group. 

a. The Tantalum Sub-Group —- Tantalum, tita- 
nium, niobium, zirconium, bismuth, and 
vanadium. | 

b. The Tungsten Sub-Group - Tin, antimony, 
tungsten, molybdenum, tellurium, and vana- 
dium. 

c. The Gold Sub-Group — Gold, mercury, plati- 
num, palladium, rhodium, and iridium. 

2. The Basic Benzoate Group. 

a. The Rare Earth Sub-Group — Scandium, in- 
dium, thorium, cerium, lanthanum, ytte- 
rium, and the other rare earths. 

b. The Iron Sub-Group - Iron, bismuth, titanium, 
and zirconium, 

c. The Aluminum Sub-Group - Aluminum, beryl- 
lium, and gallium. 

d, The Chromium Sub-Group — Chromium, 
uranium, rhodium, and iridium. 

The existence of a non-sulfide scheme of analysis which 
retains all the pedagogical advantages of the traditional 
system, but lacks many of its inherent disadvantages, 
should result in added emphasis being placed on the pres- 
entation of qualitative analysis to first year students. 

The availability of an expanded system based on the same 
approach which is suitable for presentation to advanced 
students should increase the rate of adoption of this 
scheme. 141 pages. $2.00. Mic 58-66 


CHELATE CHROMATOGRAPHY AND 
DIPHENY LTHIOCARBAZONE 
COLORIMETRY IN TRACE ANALYSIS 


(Publication No, 25,101) 


Dwight Morrell Smith, Ph.D. 
The Pennsylvania State University, 1957 


Investigations were made in the use of the chromato- 
graphic separation of metal chelate compounds for removal 
of interferences prior to the quantitative determination of 
trace elements. The specific problem consisted of four 
primary objectives: 

1. A preliminary study of the possible application of 

many highly sensitive chelating agents to chroma- 
tographic adsorption analysis. 


. The establishment of optimum conditions, in terms 
of general requirements for solid adsorbents and 
' chelating agents, for successful application of che- 
late adsorption chromatography to the quantitative 
determination of traces of metals. 
3. The development of a complete analytical method 
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for the maximum number of trace metals pos- 
sible, 

4. Practical application of this method, 

Preliminary investigations of the applicability of eight 
chelating agents to such a method of trace analysis were 
carried out with a variety of adsorberits and solvents. Sev- 
eral generalizations were drawn concerning desirable 
properties of chelating agents and solid adsorbents. 

The separation of the copper(II) and cobalt(III) diethyl- 
dithiocarbamates on activated silicic acid witha 
chloroform -carbon tetrachloride developing solvent was 
shown to be an effective means of quantitatively separating 
_ these metals and substantially decreasing the interference 
of nickel. Independent measurement of R values for the 
two chelates resulted in the choice of a 50 per cent (by 
volume) chloroform-carbon tetrachloride solution as the 
most effective developer. 

Further removal of nickel interference and increased 
sensitivity of detection were accomplished by application 
of a dithizone colorimetric method for copper and develop- 
ment of a dithizone colorimetric method for cobalt. The 
quantitative determination of the eluted metals involved 
oxidation of the diethyldithiocarbamates, by one of two 
procedures developed, and application of the dithizone 
colorimetry. 

The dévelopment of the dithizone colorimetric method 
for cobalt was based upon a region of low slope observed 
in the absorbancy versus pH of extraction curve for the 
extraction of cobalt by dithizone into carbon tetrachloride. 
A study of pH and reagent concentration variables revealed 
that the necessary degree of control over these variables 
was not difficult. The relocation of an original Beer’s law 
plot, by determining the absorbancy of a standard sample, 
allowed a workable method, The pH of the aqueous phase 
was regulated between 9.60 and 10.40 and the reagent con- 
centration kept between 0,0021% w/v and 0.0027% w/v for 
the quantitative extraction of the cobalt(III) dithizonate. 
Preliminary work indicated that the same approach could 
be taken in developing a dithizone colorimetric method for 
nickel. The suggested applications of the cobalt method 
are in conjunction with chromatographic and ion exchange 
separations where increased sensitivity of detection is de- 
sired, 

The combination of extraction from ammoniacal solu- 
tion containing pyrophosphate, chromatographic separation, 
oxidation of the eluted copper and cobalt chelates, and the 
application of dithizone colorimetry was quite effective in 
removing most common interferences. Relatively large 
quantities of iron, manganese and zinc, and smaller quan- 
tities of nickel and cadmium did not interfere. One milli- 


gram of bismuth interfered with the quantitative determina- 


tion of cobalt but this interference may be circumvented. 

Application of the method to the quantitative determina- 
tion of traces of copper and cobalt in plants was accom - 
plished. Excellent agreement between spectrographic 
values and the values obtained with this method was ob- 
served, 

This chromatographic method, used in conjunction with 
dithizone colorimetry, allowed the quantitative determina- 
tion of both copper and cobalt in the range 5-25 gamma of 
metal in the sample to be extracted, with an “average ab- 
solute error” of +1 gamma for each metal. 

127 pages. $2.00. Mic 58-67 





CHEMISTRY, ANALYTICAL 


AN EVALUATION OF THE 
CHRONOPOTENTIOMETRIC 
METHOD OF ANALYSIS 


(Publication No. 24,553) 


Donald Edward Dieball, Ph.D. 
Indiana University, 1957 


Recent work has emphasized the importance of diffu- 
sion controlled electrolysis at constant current in the in- 
vestigation of electrode processes and in analytical chem - 
istry. The basic method consists in passing a constant 
current between two electrodes and measuring the poten- 
tial of one of the electrodes versus a reference electrode 
as a function of time during electrolysis. If the solution 
contains a depolarizer in the presence of excess support- 
ing electrolyte the potential of the electrode rapidly as- 
sumes the decomposition potential of the depolarizer. The 
potential then changes slowly until a concentration gradient 
is established at the electrode surface surface, whereupon 
it again changes rapidly. The square root of the transition 
time (time required to attain concentration polarization) 
is proportional to the concentration of the depolarizer and 
inversely proportional to the current density. The poten- 
tial at one-fourth the transition time is characteristic of 
the electroactive species if the electrode process is re- 
versible. 

The purpose of this work was (1) to construct an ap- 
paratus to automatically record potential-time curves dur- 
ing electrolysis at constant current, (2) to evaluate 
chronopotentiometry as an analytical method by studying 
the reduction of heavy metal cations in aqueous solution 
and comparing the results with polarographic data and 
(3) to determine quarter-wave potentials, transition time 
constants and diffusion coefficients of heavy metal ions in 
anhydrous ethylenediamine. 

The constant current source included a 6F6 pentode 
with its cathode biased with a one megohm potentiometer 
and several fixed resistors to permit any current level 
between ten microamperes and ten milliamperes to be se- 
lected and held constant to within t 0.3%. The output volt- 
age of the electrolysis cell was recorded on strip chart 
recorder after suitable amplification. 

Quarter -wave potentials taken from potential-time 
curves obtained with a mercury pool cathode were found 
to agree both in theory and in experiment with half-wave 
potentials obtained with a dropping mercury electrode 
whenever the electrode process was reversible in both 
situations. In the case of irreversible electrode processes 
the precision of the quarter-wave potentials was consid- 
erably less and the electrode reaction was characterized 
by determining the kinetic parameters of the system. Re- 
actions were also found in which the reaction was polaro- 
graphically reversible but irreversible by the chronopo- 
tentiometric technique. In its quantitative aspects the 
method was found to be capable of slightly greater accu- 
racy and sensitivity than the polarographic method. By 
use of calibration curves the error of the method was re- 
duced to less than + 2% in the range of 10 * to 10 ° molar. 
The application of the method to the determination of dis- 
sociation constants and coordination numbers of complex 
ions and to the determination of diffusion coefficients was 
also considered. 
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The analytical applications of chronopotentiometry 
were found to be impractical for ethylenediamine solutions 
of inorganic cations. The determination of quarter-wave 
potentials was less precise than in aqueous medium, and 
kinetic complications, encountered with all ions investi- 
gated, prohibit the use of the method for quantitative ap- 
plications. Diffusion coefficients calculated from the data 
were 8- to 15-fold greater than the values calculated from 
polarographic data, with the exception of that calculated 
for thallium. Definite conclusions cannot be drawn at this 
time since the data are insufficient to show whether the 
discrepancy is due to an inherent error in the method or 
to some other phenomena. 118 pages. $2.00. Mic 58-68 


CHEMISTRY, BIOLOGICAL 


THE USE OF DAPHNIA MAGNA IN THE 
MICROBIOASSAY OF INSECTICIDES 


(Publication No. 25,072) 


John Edward Boyd, Ph.D. 
The Pennsylvania State University, 1957 


The microcrustacean Daphnia magna was found to be 
suitable for the bioassay of a number of organic insecti- 
cides, including DDT, methoxychlor, parathion, malathion, 
Diazinon, EPN, aldrin, endrin, and heptachlor. The quan- 
tities of these compounds to which Daphnia give measur - 
able response are between 0.1 and 350 parts per billion in 
aqueous medium. Chlorobenzilate, dieldrin, and lindane 
were less toxic to this organism, and further work will be 
required before Daphnia can be used to test for the pres- 
ence of these compounds in micro amounts. 

The various factors affecting the response of Daphnia 
to these toxic compounds were investigated in detail. A 
relatively simple synthetic medium was devised for rear- 
ing and testing. It contained potassium sulfate, sodium 
bicarbonate, and calcium chloride, dissolved in deionized 
distilled water. Daphnia were found to be sensitive to the 
pH and the ionic strength of the medium, the optimal pH 
being between 8,2 and 8.8, and the optimal ionic concen- 
tration 400 to 500 milligrams of electrolyte per liter. 

It was found that the concentration of auxiliary solvent 
(acetone) in the test medium had a pronounced effect on 
the. response of Daphnia to insecticides. Concentrations 
of acetone of 0.4 to 0.5 per cent caused an apparent re- 
duction in the toxicity of certain insecticides, probably 
through a “protective stupefaction” effect. Acetone con- 
centrations above 0.5 per cent were toxic to Daphnia. 

The number of Daphnia present in a given volume of 
test medium influenced the level of response of the organ- 
isms to aldrin, but not to parathion or methoxychlor. This 
difference appeared to be directly related to the relative 
toxicities of the compounds themselves. 

Most of the compounds tested were soluble in water to 
the extent of only a few parts per million, so that in some 
cases the solubility was seemingly the limiting factor; 
there was definite evidence that insecticide particles in 
suspension were not toxic to the organism. Two com- 
pounds, DDT and dieldrin, gave results which indicated 
that their solubilities limited their toxicity to Daphnia. 

Several criteria have been used as measures of toxicity 








in bioassays, and these were investigated in some detail 
in the present study. It was concluded that dosage- 
response relationship was the most satisfactory for use 
with Daphnia. With the exception of DDT and dieldrin 
noted in the preceding paragraph, all dosage-response 
curves obtained in this investigation were linear over a 
relatively wide range of toxicant concentration. 

On the basis of the studies reported here it was con- 
cluded that Daphnia magna can serve as a satisfactory 
test organism for the bioassay of micro amounts of insec- 
ticides, and thus supplement and extend the range of quan- 
titative measurements of spray residues. 

205 pages. $2.70. Mic 58-69 








THE SYNTHESIS OF ISOMERIC 
ALANYL-LYSYL-ALANINE TRIPEPTIDES 
AND THEIR HYDROLYSIS BY TRYPSIN 


(Publication No. 24,737) 


Mary Jane Clark, Ph.D. 
University of Pittsburgh, 1957 


The preparation of three new stereoisomeric tripep- 
tides, alanyl-lysyl-alanines, of the DLL, LLD and DLD 
configuration, is reported. The optical rotations of these 
compounds, along with the LLL isomer and two isomers 
(DDL and LDL)prepared by other workers, were com- 
pared to determine the contribution of each amino acid 
residue to the total optical rotation. For the LLL com- 
pound, the N-terminal L-alanyl residue contribution was 
found to be positive, that of the L-lysyl residue was nega- 
tive, and that of the C-terminal L-alanyl residue was neg- 
ative. Experimental values for the total optical rotations 
of thetripeptides agreed withthose calculatedfrom residue 
rotations reported in the literature. However, a discrep- 
ancy in the magnitude of the published rotation of the LDD 
tripeptide was discovered. 

The specificity of trypsin was studied by (1) modifica- 
tion of the stereoisomeric configuration of the substrate 
and (2) modification of the hydrogen bonding possibilities 
of the trypsin molecule. The initial rates of hydrolysis by 
trypsin of five of the stereoisomeric alanyl-lysyl-alanines 
(LLL, LLD, DLL, DLD and LDL) were determined in the 
presence of calcium ion as an activator under comparable 
conditions. The rates were calculated on the basis of 
moles of substrate hydrolyzed per mole of enzyme per 
minute. The sequence of the initial rates of hydrolysis, 
arranged in descending order, was 4100 (LLD), 1200 (LLL), 
760 (DLD), 80 (DLL) and 0 (LDL). Substitution of a D- for 
an L-alanyl residue in the N-terminal position of the tri- 
peptide substrate decreased the initial rate of hydrolysis, 
but a similar interchange of configuration in the C- 
terminal position of the tripeptide increased the initial 
rate of hydrolysis. 

The action of trypsin, modified by the introduction of 
acetyl groups (six moles per mole of enzyme), iodination 
(one mole of iodine per mole of enzyme) and both acetyla- 
tion and iodination was studied. With a -benzoyl-L- 
arginineamide as substrate, in the presence of calcium ion 
as an activator, initial rates of hydrolysis by these modi- 
fied trypsins were determined. In terms of moles of 
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a@ -benzoyl-L-arginineamide hydrolyzed per mole of tryp- 
Sin per minute, they were 8850 with calcium -activated 
trypsin, 1580 with unactivated trypsin, 1560 with acetylated 
trypsin, 890 with iodinated trypsin and 590 with acetylated- 
iodinated trypsin. 

Inhibition studies of the hydrolyses of a -benzoyl-L- 
arginineamide in the presence of parfluorooctanoic acid, a 
reagent known to interact specifically with protein hydro- 
gen bonds, are reported. Results indicated that trypsin 
activity is inhibited completely at relatively low perfluoro- 
octanoic acid levels. 

A possible mechanism is postulated for the mode of 
attachment of the substrate to the enzyme surface in the 
formation of the enzyme-substrate complex, Two portions 
of the enzyme are considered to be attached to the sub- 
strate, one above the plane of the peptide bond of the sub- 
strate molecule and one below this plane. Reduction of 
hydrogen bonding possibilities was brought about by chang- 
ing the configuration of the substrate to introduce steric 
hindrance to the approach of the enzyme, breaking hydro- 
gen bonds on the enzyme by acetylation, breaking only one 
interchain hydrogen bond by iodination, and preferential 
hydrogen bonding of the enzyme by perfluorooctanoic acid. 
The experiments indicated that the steric requirements of 
the enzyme must be more specific than had been previously 
thought, since a simple interchange of hydrogen and methyl 
groups on the asymmetric carbon of the amino acid residue 
attached to the hydrolyzable bond is sufficient to increase 
markedly the rate of hydrolysis. A change in configuration 
from L to D in the amino acid residue attached to the alpha 
amino group of the residue bearing the hydrolyzable bond 
markedly reduced the hydrolysis rate. Moreover, altera- 
tion of the enzyme structure by as little a change as the 
destruction of a single interchain hydrogen bond was suffi- 
cient to inhibit hydrolysis. 

Two conclusions were drawn from these investigations: 
(1) the choice of substrate molecules for the determination 
of proteolytic specificity is more critical than has been 
assumed, and (2) a very slight modification of trypsin is 
sufficient to alter its proteolytic activity. 

71 pages. $2.00. Mic 58-70 


SOME EFFECTS OF FLUOROACETATE 
ON THE METABOLISM OF RAT 
SMALL INTESTINAL MUCOSA 


(Publication No. 23,476) 


John Di Giorgio, Ph.D. 
The University of Buffalo, 1958 


The in vitro respiration of rat small intestinal mucosa 
was studied by the Warburg direct method. The rate of 
oxygen uptake in decreasing order was duodenum > jejunum 
> ileum when glucose and adenosine triphosphate were the 
flask additives. A study of the effect of fast up to sixty- 
eight hours showed no change in respiration for the vari- 
ous portions of the small intestine. Additional experiments 
showed that duodenal, jejunal, and ileal mucosa were also 
able to utilize alanine and tricarboxylic acid cycle inter- 
mediates in vitro, It has been consistently demonstrated 
that duodenal mucosa is the most actively respiring tissue 
of the small intestine. 





Intraduodenal injections of sodium fluoracetate showed 
no apparent in vitro inhibition of. mucosal respiration. 
However, when mucosa was pre-incubated with sodium 
fluoroacetate in vitro, varying degrees of inhibition were 
achieved depending on the concentration of inhibitor and 
duration of the pre-incubation period. The same degree of 
respiratory inhibition was observed for duodenum and 
jejunum at a given concentration of sodium fluoroacetate. 

The role of adenosine triphosphate in sodium flurorace- 
tate inhibition of mucosal respiration was likewise studied. 
In vitro inhibition was proportionally increased with 
adenosine triphosphate concentration provided a sufficient 
pre-incubation period between tissue and inhibitor was 
permitted. Addition of sodium acetate with or without adeno- 
sine triphosphate following a sixty-minute pre-incubation 
period caused a slight rise in oxygen uptake. 

Paper and elution chromatography of extracts from so- 
dium chloride or sodium fluoroacetate injected rat jejunal 
loops were performed in order to observe other changes 
in intestinal mucosa. Paper chromatographic studies 
showed that sodium fluoroacetate lowered the tissue con- 
tent of some organic acids. Elution chromatography with 
silica gel columns established the presence of acetic and 
lactic acids. The jejunal tissue content of acetic acid was 
found to be lowered when sodium fluoroacetate was in- 
jected into isolated jejunal loops. There was no observable 
effect on the lactic acid concentration. 

Semi-quantitative studies by paper chromatography re- 
vealed the presence of eleven free amino acids in jejunum. 
Four of these amino acids were identified as aspartic, 
glutamic, glycine, and alanine. Decreased levels of as- 
partic, glutamic, and glycine resulted due to sodium flu- 
oroacetate injection into isolated jejunal loops. Lowered 
amounts of five other amino acids were detected after ex- 
tracts were passed through Dowex 50-X4 cation exchange 
columns. 122 pages. $2.00. Mic 58-71 


THE CRYSTAL STRUCTURE AND ABSOLUTE 
CONFIGURATION OF ZINC AND 
COBALTOUS L(+)-ASPARTATE TRIHYDRATES 


(Publication No. 25,080) 


Thomas Harry Doyne, Ph.D. 
The Pennsylvania State University, 1957 


The salts of L(+)-aspartic acid with zinc, with divalent 
cobalt and divalent nickel crystallize as trihydrates, and 
are isomorphous. Unit cell dimensions, space groups and 
observed densities are given on the following page. 


CuKa radiation was used to obtain La al Z Fin 7 ' 
to compute the P,(u) function for cobaltous-L-aspartate 
trihydrate. From this, the sum function was computed in 
three dimensions on X-RAC. This procedure revealed the 
structure and absolute configuration of the cobaltous salt. 
The absolute configuration is in accord with Fischer’s 
convention, 

The coordinates from the cobaltous salt were used to 
refine the structure of the zinc salt. Refinement in three- 
dimensions proceeded by difference syntheses on X-RAC 
and by the method of least squares on an IBM 704 machine. 

The zinc atom is coordinated with a distorted octahedeon 
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Zinc Cobaltous Nickelous 
Aspartate.3H,O Aspartate -3H2O Aspartate .3H20 


a(A) = 9.38, 9,39 9.40 
b(A) = 7.920 7.85 7.83 
c(A) = 11,532 11.37 11.35 
P(g/cm*) = 1.97 1,91 1.91 
Z = 4 4 4 


Space Group = P21 2; 21 P2; 2, 2; P2, 2121 

_ Of oxygen and nitrogen atoms. Three sites of the octahe- 
dron are occupied respectively by O*, N and O° of one as- 
partate molecule; two sites by two water molecules and 
the sixth site by O* of an equivalent aspartate molecule. 
The a and 8 carboxyl groups of the aspartate molecule are 
in a cis configuration, and appear to form a seven- 
membered ring by hydrogen bonding between O* and O°. 
Two rings are definitely formed: a five-membered ring 
comprised of Zn, O’, C’, C* and N; and a six-membered 
ring comprised of Zn, N, C*, C*, C*and O°. 

The bond distances between the zinc atom and the 
atoms coordinated with it are normal. The zinc atom is 
separated from C’ by q distance of 2.858 A and from C* 
by a distance of 2.822 A. The bond distances within the 
aspartate molecule are: C'-C?, 1.523 A; C?-C*, 1.542 A; 
c*c*, 1.503 A; C-o', 1.261 A; C?-07, 1.266 A; C*-o°. 
1.289 A; C*-o*, 1.262 A; C?-N, 1.490 A. These bond- 
distances are accurate to t 0.008 A. These distances 
show a short-normal-short bond sequence in the aspartate 
molecule, and also considerable resonance in the B- 
carboxyl group. 

Hydrogen bonds are formed between H2Oll-0' , 2.833 A; 


H2Oll-0° 2.901 A; H2O!l- H2Ol!, 2.754 A; HeOl-OF, 2.744 A. 


H2Oll_o*?, 2.721 A; H2O!l_o4 2.821 A. There may be a 
hydrogen bond between O' -O® since these atoms are sepa- 
rated by 2.926 A. 

The bond angles found in the aspartate molecule are: 
o’-c’-C’*, 119°; 07-c’-c?, 117°; O'-C'-O*, 124°; C'-C?-N, 
109°; c’-c?-c*, 109°; C8-C®-N, 112°; C#-C3-C*, 115° 
o0*-c*-c*, 123°; O*-c*-c*, 116% O*-C*-0%, 120°. The bond 
angles in the octahedron about the zinc are: O*-Zn-O’*, 
90°; O*-Zn-H2Ol, 88°; O°-Zn-N, 90°; O'-Zn-O*, 85°: 
N-Zn-H20!, 100°; 0*-Zn-Hz2O!, 92°: O*-Zn-0', 88°; O'- 
Zn-N, 79°; O*-Zn-H2Oll, 85°: H,O!!-zn-H,O!, 90°; HzO! - 
Zn-N, 86°; H2O!!-Zn-0* , 96°. These angles are accurate 
to + 1°. 126 pages. $2.00. Mic 58-72 


TISSUE CHEMISTRY AND ATTEMPTED 
EXPERIMENTAL PRODUCTION OF 
WHITE MUSCLE DISEASE 


(Publication No. 24,634) 
William Wesley Ellis, Ph.D. 
Oregon State College, 1957 
Major Professor: J. E. Oldfield | 


The term nutritional myopathy embraces the muscular 
disorders of a moderate number of species, including 
those conditions more commonly referred to as stiff lamb 
disease and white muscle disease in calves. In the latter 





two cases the disease may be chronic or acute, and the 
animals usually succumb at three-four weeks of age with 
cardiac and/or bilatterally symmetrical skeletal lesions. 

The lack of vitamin E as a cause of the disorder in 
laboratory animals was discovered about twenty-five years 
ago, and many studies of the histological and biochemical 
changes which occur have been reported. The more char- 
acteristic of these alterations include aminoaciduria, cre- 
atinuria, decreased muscle creatine, increased oxygen, 
consumption by dystrophic tissue, increased muscle ash, 
sodium chloride, calcium, and phosphorus, and decreased 
muscle potassium, Changes in the blood picture have been 
less well defined except that increased non-protein nitro- 
gen has been observed in stiff lambs. Decreased plasma 
tocopherol, approaching zero as a limit, has been observed 
in vitamin-E deficient lambs and calves. 

During investigations at Cornell University on the rela- 
tionship of natural feeds to the production of the disease, 
it was found that a ration of alfalfa hay and red kidney 
beans was effective in producing a high incidence of my- 
opathy in lambs. 

In the current experiments, a group of cows and one of 
ewes were fed the alfalfa-bean ration for two years. No 
fatal cases of myopathy developed in the first year, and 
one case (a calf) developed in the second year. In the third 
year, in which alfalfa hay from an affected ranch was fed 
as the sole ration, four fatal cases in calves, three non- 
fatal cases, and two “non-affected” cases occurred, An- 
alyses of the feeds involved are presented. 

Blood samples were taken from the mature animals at 
various stages of pregnancy and from the calves and lambs 
at specified periods. Analyses were made for hemoglobin, 
plasma glucose, amino acid nitrogen, creatine, creatinine, 
inorganic phosphate, calcium and magnesium. The cellular 
residue was analyzed for dry matter, iron, and total phos- 
phorus. The results of these analyses and those for nor- 
mal animals are presented in detail. 

Blood samples were obtained in the field from young 
animals afflicted with nutritional myopathy and also from 
those not afflicted, as well as from mature animals in af- 
fected herds. In dystrophic lambs and calves, changes 
were observed in the plasma constituents, excepting cal- 
cium, as well as in cellular phosphorus. No especial 
changes were noted in the constituents of the mature ani- 
mals. 

The results of the analyses of approximately 160 af- 
fected and “non-affected” skeletal and cardiac tissues ob- 
tained from field cases of nutritional myopathy are tabu- 
lated. The dry matter content of lamb and calf cardiac 
tissue was higher than normal, while that of lamb skeletal 
muscle was less than normal. The ether -extractable con- 
tent of the tissues showed no consistent trend, Affected 
tissue had decreased crude protein, increased total ash, 
sodium, calcium, magnesium, and phosphorus, and de- 
creased potassium. 148 pages. $2.00. Mic 58-73 
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STUDIES CONCERNING THE METABOLISM 
OF THE ESSENTIAL FATTY ACIDS 


(Publication No. 24,157) 


David Gambal, Ph.D. 
Purdue University, 1957 


Major Professor: Forrest W, Quackenbush 


The addition of sodium glycocholate, cholesterol and 
cholic acid to the EFA-free basal diet retarded gains in 
weight of weanling rats; cholic acid being the most effec- 
tive. The addition of cholesterol to the cholic acid-diet 
somewhat alleviated these effects. The corresponding bile 
salt, sodium glycocholate, did not have such severe effects 
on the animals. The ratardation effect by cholesterol, at 
least in part, may be explained by the increased require- 
ment of certain B vitamins. On the other hand cholic acid 
appears as an antagonist. 

The addition of cholesterol and/or sodium glycocholate 
reduced the time required for the appearance of EFA de- 
ficiency symptoms. These compounds appear to have lit- 
tle effect on carcass lipids. However, liver lipids were 
increased three to four-fold by the addition of cholic acid 
or sodium glycocholate to the cholesterol rich diet. 

Cholic acid greatly reduced the carcass lipids either by 
inhibiting the formation or accelerating the utilization of 
body fat without affecting the EFA stores. 

The growth retarding effect of cholesterol-cholic acid 
combination on fat-free diet could be allieviated by hydro- 
genated coconut oil whereas the oil had no effect on either 
supplement alone, 

The complete absence of pups within three days after 
parturition suggested that EFA were required for the sur- 
vival of the young. The extremely low incidence of preg- 
nancy also suggested that either EFA were required for 
pregnancy or the diet might be lacking in some unknown 
factor. This was supported by the fact that 50% of the rats 
conceived when they were placed on the marine oils and 
also by the large weight gains produced by these oils as 
compared to soybean oil. 

During pregnancy the hair and skin condition of the 
EF A-deficient rats was alleviated. This improvement 
could partially be duplicated by the administration of cor- 
tisone, therefore, it was concluded that EFA might be re- 
quired for either the production or utilization of this hor- 
mone. Cortisone improved the hair coat but had little or 
no effect on the dermatitis; consequently, it appeared that 
additional hormones might exert an effect on the derma- 
titis. 

The essential fatty acids were required for the normal 
metabolism of the thyroid gland. In an EFA-deficiency the 
plasma protein bound iodine varied inversely with the size 
of the thyroid gland, was high in an essential fatty acid de- 
ficiency and returned to normal on the addition of soybean 
oil to the basal diet, or feeding the stock colony diet. How- 
ever, the thyroid gland did not return completely to nor- 
mal size in three weeks’ time. 

Thiouracil lowered the plasma PBI and enlarged the 
gland. Evidently the negative feed back control was oper- 
ating normally with the pituitary secreting thyrotropic 
hormone, 49 pages. $2.00. Mic 58-74 





GLUCOSE METABOLISM IN THE CRAB, 
HEMIGRAPSUS NUDUS 


(Publication No. 24,389) 


Alfred S, L. Hu, Ph.D. 
University of Oregon, 1957 





Adviser: B, T. Scheer 


The crab Hemigrapsus nudus was ground into a powder 
while still in a frozen state and extracted with perchloric 
acid in the cold. The extract was chemically separated 
into a polysaccharide fraction, a norit-adsorbed fraction, 
a phosphate fraction and a residue. The perchloric acid- 
insoluble material was treated with hot base, and the solu- 
ble glycogen was thus extracted in fairly pure state. The 
chitin left in the residue after alkali treatment was iso- 
lated in fairly pure form also. 

The polysaccharide fraction contained protein or poly- 
peptide contaminants, but for the most part was composed 
of one or more polysaccharides composed of glucose, ga- 
lactose and fucose. This fraction contained radioactivity 
a few hours after the crabs were injected with uniformly 
labeled C**-glucose. The radioactivity was confined to the 
glucose moiety. The conclusion was that one or more 
polysaccharides were being actively synthesized, 

The norit-adsorbed fraction was subfractionated into a 
nucleotide fraction and an oligosaccharide fraction (con- 
taining nucleosides). The nucleotides were adenosine tri- 
phosphate, adenosine diphosphate, adenosine monophos - 
phate, and an unidentified nucleotide. The nucleosides 
were guanosine and adenosine. The oligosaccharides in- 
cluded maltose, maltotriose and maltotetraose, along with 
several unidentified reducing substances. The nucleotides 
were radioactive after injection of C’*-glucose, and the 
possibility that this was related to the pentose cycle was 
discussed, It was not possible to ascertain with any de- 
gree of certainty whether the oligosaccharides were la- 
beled. We were unable to demonstrate the presence of 
either uridine diphosphoglucose or uridine diphosphoacetyl- 
glucosamine as components of our nucleotide fraction. 

The phosphate fraction was found to contain some com- 
monly found phosphate intermediates. Administration of 
C** glucose gave rise to radioactivity in this fraction. 

The residue contained glucose and an unidentified com- 
pound which could not be separated from rhamnose when 
chromatographed together. Distribution of radioactivity 
was not determined for this fraction. 

Administration of C**-glucose resulted in labeling of 
respiratory carbon dioxide, polysaccharide, phosphates, 
glycogen and nucleotides. Chitin did not contain signifi- 
cant radioactivity except in the one soft-shelled crab used, 
The labeling of the carbon dioxide and the absence of la- 
beling in the chitin were discussed in relation to the work 
of Scheer and Scheer (1951) who obtained contradictory 
results using the lobster P. japonicus; probable explana- 
tions were either basic differences in the metabolism of 
the animals used or differences in the period of chitin 
synthesis during the molt cycle. 

62 pages. $2.00. Mic 58-75 
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CHOLINE METABOLISM IN HUMANS 
AND RATS UNDER NORMAL AND 
PATHOLOGICAL CONDITIONS 


(Publication No. 23,516) 


Jesus de la Huerga, Ph.D. 
Northwestern University, 1957 


The metabolism of choline was studied in normal hu- 
mans and persons with liver and other pathological condi- 
tions. When choline was given orally, about 60 per cent of 
the choline administered was excreted as trimethylamines, 
of which 90 per cent was in the oxide form. These choline 
metabolites were identified by treating the urine with am- 
monium Reineckate from which it was subsequently re- 
covered with silver sulfate. Following reduction of the 
oxide with Devarda’s alloy, alkalinization and aeration into 
hydrochloric acid, the trimethylamine was identified by the 
melting point of its Reineckate and by the form of its crys- 
tals. 

This choline transformation takes place in the intestine 
by bacteria present, since when injecting choline intrave- 
nously no appreciable excess of trimethylamines was ex- 
creted, Also the administration of various antibiotics in 
conjunction with choline prevented choline transformation. 
Bacteriological studies in which choline containing media 
were innoculated with stool showed from 60 to 100 per 
cent choline conversion into trimethylamine, The choline 
present in lecithin was also converted to trimethylamine 
but at a lower rate. Other methyl donors such as betaine 
and methionine were not excreted in the urine as trimethyl- 
amines, 

In patients with severe hepatic diseases, much less ex- 
cretion of trimethylamines was found in the urine after 
oral choline administration. This decrease of the urinary 
trimethylamines was not found in other severe non-hepatic 
conditions, The low trimethylamine excretion is probably 
dependent upon the hepatic function. Choline deficiency 
was ruled out by previous therapeutic administration of 
choline. 

The intravenous administration of choline was followed 
by a rapid excretion of choline inthe urine. This was 
identified as the Reineckate phosphotungstate and auro 
chloride complex. When administering between 2 to 4 gms. 
of choline, about 10 per cent is excreted during the first 
4 hours after the injection. Only in patients with acute 
hepatitis showed a two-fold excretion of choline in the 
urine, This excretion was not influenced by the previous 
administration of therapeutic doses of choline. 

The results obtained in rats are similar to those de- 
scribed for humans, Choline is also transformed by the 
intestinal bacteria and excreted in the urine mainly as 
trimethylamine oxide, while the intraperitoneal injection 
produces the excretion of choline. Acute intoxications 
produced by ethionine (fatty metamorphosis), carbon tetra- 
chloride (fatty metamorphosis and necrosis), bromobenzene 
(necrosis) and common duct ligation (cholestasis) did not 
show any variations in the excretion of trimethylamine. 
However, in chronic liver disease produced by; ethionine 
(hepatitis, cirrhosis), carbon tetrachloride (necrosis, 
cirrhosis), bromobenzene (necrosis, cirrhosis), low pro- 
tein, high fat diet (fatty metamorphosis and liver cell 
damage) and butter yellow (cirrhosis), the excretion of 
trimethylamine after a test dose was always significantly 





decreased. However, choline deficient rats showed no ab- 
normalities in the excretion of trimethylamine. 
98 pages. $2.00. Mic 58-76 


A STUDY OF CERTAIN FLAVONOID 
COMPOUNDS IN THE LEAVES AND 
FLOWERS OF TOBACCO 


(Publication No, 24,421) 


Edwin Lee Murphy, Ph.D. 
The University of Oklahoma, 1958 


Major Professor: Dr, Simon H. Wender 


Although extensive literature is available on the chem - 
istry and occurrence of flavonoid compounds in plants, 
scientific facts concerning their metabolic interrelation- 
ships and fate are still needed to clarify their physiologi- 
cal role in the plant. A cooperative program was estab- 
lished with a group of scientists at the Argonne National 
Laboratory to study the metabolism of the flavonoid com - 
pounds in tobacco using radioisotope techniques. As back- 
ground information for this program a study was under - 
taken on the isolation and identification of the flavonoid 
compounds in the tobacco plant. 

Using paper chromatographic techniques, the following 
flavonoid compounds were isolated in pure form and iden- 
tified: rutin, isoquercitrin, kaempferol-3-rhamnoglucoside, 
quercetin, and kaempferol. In addition, two different | 
methyl ethers of quercetin were isolated which have never 
before been reported in a natural product. These two 
methyl ethers have been characterized by color tests, 
chromatographic Ry values, ultraviolet absorption spectra, 
and methylation and demethylation reactions. A tentative 
structure has been proposed for each of these methyl 
ethers: quercetin-3-methyl ether and quercetin-3,7- 
dimethyl ether. 

The paper chromatographic technique of isolation has 
been applied to tobacco plants grown at the Argonne Na- 
tional Laboratory in an atmosphere of radioactive carbon 
dioxide and the following radioactive compounds were iso- 
lated in pure form: rutin, kaempferol-3-rhamnoglucoside, 
quercetin-3-methyl ether and quercetin-3,7-dimethyl ether. 
A quantitative determination was made on the radioactive 
rutin, and the specific activity was calculated. 

A method for the quantitative determination of rutin in 
fresh tobacco leaf tissue was developed utilizing chroma- 
tographic techniques and ultraviolet spectrophotometry. 
This quantitative method was then used to measure the 
effect of gibberellic acid treatment on the rutin content of 
young tobacco plants. A significant increase, which was 
possibly induced by the gibberellic acid treatment, oc- 
curred in the rutin content of the young tobacco leaves. An 
application of this quantiative method to the young tobacco 
plants treated with a sublethal dose of x-rays also showed 
a significant increase in the rutin content of the young 
leaves and terminal bud of the treated plant as compared 
to a control plant. 

The parts of the tobacco flower were examined chroma- 
tographically and the male part was found to contain the fla- 
vonol glycosides, rutinand kaempferol-3-rhamnoglucoside, 
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whereas the female part of the flower was shown to 
contain predominantly blue fluorescent compounds. 
87 pages. $2.00. Mic 58-77 


THE APPLICATION OF RADIOACTIVE TRACER 
TECHNIQUES TO THE ELUCIDATION OF THE 
INTERRELATIONS BETWEEN GLUCOSE 
METABOLISM AND AMINO ACID BIOSYNTHESIS 
IN PENICILLIUM DIGITATUM SACCARDO 





(Publication No, 24,651) 


Donald James Reed, Ph.D. 
Oregon State College, 1957 


Major Professor: Chih H. Wang 


The nature of the catabolic pathways of glucose me- 
tabolism in Penicillium digitatum was elucidated by a 
series of utilization-time-course studies of C** specificall 
labeled glucose, pyruvate and acetate. The results indi- 
cate the operation of the Embden-Meyerhof-Parnas path- 
way and a 1-5 cleavage pathway, probably of the phospho- 
gluconate type, was responsible for the primary breakdown 
of glucose in this organism. Tricarboxylic acid cyclic 
processes appear to be involved in the combustion of the 
fragments derived from glucose to respiratory COz and in 
the biosynthesis of the carbon skeletons of amino acids. 
COz fixation also plays an important role in the biosyn- 
thetic mechanisms inthis organism. The importance of 
endogenous metabolism in the assimilation of external 
carbon sources has also been demonstrated. 

The significance of individual catabolic pathways of 
glucose was estimated by two methods which revealed that 
the EMP-TCA pathway is responsible for the degradation 
of 77-81% of the administered glucose with the remaining 
(19-23%) being metabolized by a 1-5 cleavage route. 

A parallel study was also made to trace the nature of 
the catabolism of glucose by Penicillium chrysogenum., It 
appears that in this organism, 21-26% of the administered 
glucose was metabolized via a direct oxidative pathway 
and 74-79% was degraded via the EMP-TCA route. 

Detailed studies of the incorporation of glucose -2-C** 
into cellular constituents of P. digitatum revealed the im- 
portant role played by an “active” C2 unit in the biosyn- 
thesis of amino acids. The latter may have been derived 
partially from C-2 and C-3 of glucose by way of C2-Cs 
cleavage of a pentose which is in turn derived from glu- 
cose by decarboxylation. 

Degradation studies were carried out on five amino 
acids, i.e., glycine, serine, alanine, aspartic acid and 
glutamic acid isolated from the C** glucose experiments. 
In P. digitatum, alanine appears to be derived from the 
transamination of pyruvate derived from glucose degrada- 
tion. The interconversion of serine-glycine may not have 
been extensive as was revealed upon examination of the 
respective isotopic distribution patterns. In fact, whereas 
serine may have been synthesized mainly from a Cs inter- 
mediate, glycine biosynthesis appears to involve a C2 
compound which is probably related to pentose cleavage 
reactions. 

The biosynthesis of aspartic acid in P. cigitatum may 
involve: (1) COz fixation of the Ci plus C; type, (2) COz 














fixation of the C, plus Cz plus C, type and, (3) condensa- 
tion of the C2-Ce type. 

Glutamic acid is synthesized by way of a C2 plus C, 
condensation followed by decarboxylation giving rise to 
alpha -ketoglutarate, precursor of this amino acid. Evi- 
dences were given to illustrate the limited degradation of 
glutamic acid (hence alpha-ketoglutarate) in the conven- 
tional TCA cyclic processes and thus, accounts for the net 
biosynthesis of glutamic acid. 

97 pages. $2.00. Mic 58-78 


THE FREE ENERGY OF HYDROLYSIS 
OF HIGH ENERGY PHOSPHATES 


(Publication No: 23,950) 


Ernest Aleck Robbins, Ph.D. 
University of Minnesota, 1957 


Adviser: P. D. Boyer 


The free energy of the hexokinase reaction as deter - 
mined by the direct measurement of the equilibrium, com- 
bined with the free energy of hydrolysis of glucose-6- 
phosphate gives a measure of the free energy of hydrolysis 
of adenosine triphosphate. 

Starting with adenosine diphosphate and glucose-C* -6- 
phosphate, the equilibrium constant of the hexokinase_re- 
action was studied as a function of time, magnesium and 
potassium chloride, the reactant ratio, and pH. Also, less 
reliable estimates were made starting with adenosine tri- 
phosphate and glucose-C**. Most of the studies were con- 
ducted at pH 6 in order to assure a measurable quantity of 
glucose at equilibrium. Even at pH 6, the use of radioac- 
tive reactants with the attendant isotopic dilution techniques 
was necessary in order to determine the equilibrium con- 
centration of glucose, and from that, the concentration of 
the other components. The concentration of the various 
ionic species of the nucleotides were calculated from equa- 
tions based on the acid and magnesium dissociation con- 
stants of the nucleotides. The equilibrium constants were 
calculated based on (a) total nucleotides (b) magnesium 
nucleotides and (c) non-magnesium nucleotides. The con- 
stants were extrapolated from near pH 6 to pH 6.0 by means 
of theoretical equations based on the stoichiometry of hy- 
drogen ion production. 

The hexokinase was a once recrystallized protein pre- 
pared from yeast. It was free of all interfering enzymes 
except phosphoglucose isomerase. The effect of this con- 
tamination was evaluated and regarded as not interfering 
under appropriate precautions. The hexose-C**-6-phos- 
phate was prepared from purified glucose-C**, adenosine 
triphosphate, and crystalline hexokinase, and was sepa- 
rated from the interfering adenosine diphosphate by adapta- 
tions of ion exchange techniques or charcoal absorbtion, 
The adenosine diphosphate was freed of adenosine triphos - 
phate by reaction with excess glucose and crystalline 
hexokinase, ) 

The hexokinase reaction was terminated with perchlo- 
ric acid which was later removed as potassium perchlo- 
rate. A final concentration of ten per cent perchloric 
acid did not affect the position of the equilibrium, the 
structure of the glucose-C’*, nor cause hydrolysis of 
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hexose -C** -6-phosphate, After termination of the reaction, 
carrier glucose and fructose was added. The hexose was 
isolated by the complete removal of the ionic components 
by the use of a mixture of IRA-410-(OH) and Dowex-50- 
(H) resins. The specific activities of the isotopically di- 
luted glucose-C** and of diluted aliquots of the stock 
hexose -C** -6-phosphate were determined by plating ali- 
quots so that an accurately known weight of hexose of about 
one mgm. was contained on a 2.4 cm. dia. planchet. The 
samples were counted with an internal sample type Geiger 
counter. 

The results of these studies showed that time, and the 
variation of ionic strength and reactant ratio had had little 
effect on the equilibrium constant. Variation of magnesium 
concentration and of pH caused a change in accordance 
with the theoretical predictions. 

The equilibrium constant of the hexokinase reaction at 
pH 6.0 and’30°C. varied from 386 + 56 under conditions of 
zero (or catalytic) concentration of magnesium to 155 + 29 
at an excess of magnesium varying from 0.076 to 0.170 
molar, By means of equations which consider the change 
in the ionization of the components, the constants at pH 7.0 
were calculated to be 2460 and 1550 which correspond to 
-4,.73 and -4.45 Cal. respectively. Combined with the 
previously reported value of -3.13 Cal. for the hydroly- 
sis of hexose-6-phosphate, the free energy of hydroly- 
sis of adenosine triphosphate at pH 7.0 and 30°C. is 
-7.86 and -7.58 Cal. for the conditions of catalytic anda 
0.076 to 0.170 molar excess of magnesium respectively. | 

209 pages. $2.75. Mic 58-79 


STUDIES ON THE IN VITRO CONVERSION 
OF BETA-CAROTENE INTO VITAMIN A BY 
INTESTINAL FRACTIONS OF THE RAT 


(Publication No, 24,569) 


William Edward Rogers Jr., Ph.D. 
Indiana University, 1957 


On the basis of an intensive study of techniques for de- 
termining vitamin A a method was developed for traces of 
the vitamin in tissue homogenates to which several milli- 
grams of beta-carotene had been added. The procedure 
included: saponification at room temperature, extraction 
with n-hexane at pH 3.5, precipitation of carotene and er- 
gosterol using digitonin in dilute ethanol, chromatography 
on weakened alumina followed by chromatography on 
silicone-impregnated paper and, finally, recording of ab- 
sorption curves between 280 and 450 mu. The greatest 
loss in a single step was about 15 percent. 

Employing this method a careful search was made for 
vitamin A formation under in vitro conditions. The tissue 
upon which most work was done was the small intestine of 
rats in a mild condition of vitamin A deficiency. Whole 
mucosal cells and various sub-cellular fractions prepared 
by centrifugation of homogenized cells were intensively 
investigated. 

Considerable variation was made in the method of dis- 
persing carotene, Included in these studies were colloidal 
beta-carotene and beta-carotene adsorbed on gelatin, egg 
albumin and serum proteins. In addition solubilization 
was effected by means of various bile salts and several 





synthetic detergents, such as Tween. To prevent oxidation 
of beta-carotene, the dispersion procedures were carried 
out under nitrogen and the presence of chelating agents and 
antioxidants. 

Many coenzymes and potential cofactors such as adeno- 
sine triphosphate, disphosphopyridine nucleotide, coen- 
zyme A, glycolysis intermediates, boiled tissue extracts 
and inorganic ions were tested for stimulation of the con- 
version reaction, The effects of aldehyde trapping agents, 
pH variation and an anaerobic atmosphere were also ex- 
amined, 

In none of the incubations which were analyzed by the 
multi-step technique was there evidence for vitamin A for- 
mation. However, amounts of vitamin A less than 0.5 ug 
probably would have escaped notice. It is concluded that 
the conversion of beta-carotene into vitamin A in the mu- 
cosa of the rat may depend on factors which are not con- 
tinually present in the mucosa in appreciable amounts. 

It was found that vitamin A is simulated by other non- 
saponifiable lipids to a degree which, heretofore, has not 
been recognized, Extreme precautions must be taken to 
avoid degradation of beta-carotene for a number of its ox- 
idation products which absorb at wavelengths close to that 
of vitamin A do not absorb significantly in the carotenoid 
region, Furthermore, care should be taken during the 
saponification of tissues in the presence of alpha-tocopherol, 
an antioxidant often used in vitamin A investigations. One, 
of several products of alpha-tocopherol which can be 
formed under these conditions, is a photosensitive mate- 
rial absorbing at 316 mu. In situations of high background 
absorption this can cause a strong illusion of vitamin A. 

It has been shown that the photosensitive material formed 
under the conditions reported by Rosenberg and Sobel is in 
fact a pseudo-vitamin A occurring in the intestines of 
vitamin A-deficient rats. The resemblance of the absorp- 
tion curve of this unidentified material to that of vitamin A 
is deceiving and it appears to be responsible for several 
recent reports of vitamin A formation upon incubation of 
carotene in intestinal loops. This material can be distin- 
guished from vitamin A by paper chromatography. It is 
felt that tests for vitamin A based on properties which are 
as general as photosensitivity should be employed with ex- 
treme caution until defining conditions have been estab- 
lished. 141 pages. $2.00. Mic 58-80 


STUDIES ON THE TRYPTIC 
HYDROLYSIS OF SILK FIBROIN 


(Publication No. 24,703) 


Abraham Spector, Ph.D. 
New York University, 1957 


Adviser: Professor Milton Levy 


Silk fibroin was dissolved in concentrated HCl and then 
neutralized before being subjected to tryptic hydrolysis. 
It was found that: A) the average peptide size depended 
on the quantity of fibroin dissolved per ml. of HCl, vary- 
ing from 80 residues to 125 residues for concentrations 
between 120 mg./ml. to 600 mg./ml.; B) the percent ty- 
rosine present in the trichloroacetic acid supernatant was 
dependent upon the number of bonds broken during the 
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solution of the fibroin, varying from approximately 6% 
to 26%. 

The conditions for enzymatic hydrolysis were controlled 
so that: A) the enzymatic reaction was completed in 3-1/2 
to 4 hours; B) the average peptide size was between 11.2 
and 12.5; C) no free amino acid was liberated; D) a pre- 
cipitate always appeared upon the addition of 0.001 N HCl; 
E) approximately 50% of the nitrogen and 20% of the tyro- 
sine was present in the precipitate; F) the average peptide 
size of the precipitate was 34 and of the supernatant, 6.8. 

The supernatant resulting from acidification of the 
tryptic digest was fractionated by column and paper chro- 
matography and paper electrophoresis. These methods 
indicated that the peptides present in the numerous frac- 
tions isolated from the supernatant were very similar, It 
was not possible to isolate a pure peptide without resorting 
to all of the above-mentioned technique; . This resulted in 
the isolation of peptides in poor yields. Free glutamic acid 
was found. It was calculated that 3.5% of the glutamic acid 
was present in this state. 

Pipsyl chloride was studied to ascertain whether it 
would be of value in fractionating the peptides of the super- 
natant. Citrate was shown to inhibit the pipsylation reac- 
tion. Poor yields of pipsylated peptides were obtained. 
Much of the pipsylated material was insoluble. This was 
explained by the presence of a considerable quantity of 
tyrosine which forms O-pipsyl derivatives. 

A simple method for desalting peptides and amino acids 
was developed. 

A method for obtaining fractionation of all the common 
amino acids was modified and augmented to permit cleaner 
separation. 

The indicator method was used to determine whether 
glycylalanyl-glycylalanine (GAGA) was present in acid hy- 
drolysates of silk. Tentative results indicate that GAGA 
is present in considerable quantity. This work requires 
confirmation. A method was developed to determine sul- 
fur 35 to iodine 131 ratios with the use of flow gas and 
scintillation counters. 99 pages. $2.00. Mic 58-81 


PART I. STUDIES ON PROTEIN STRUCTURE. 
PART II. STUDIES ON THE SOLID STATE 
STRUCTURE OF CYSTINE AND DERIVATIVES. 


(Publication No. 24,603) 


Larry King Steinrauf, Ph.D. 
University of Washington, 1957 


Some of the physical properties of bovine serum albu- 
min (BSA) in glacial acetic acid have been studied, The 
intrinsic viscosity, sedimentation constant, partial specific 
volume, and optical rotation have been found to be 0,134, 
2.2 x10 ** sec., 0.684 cc./g., and -32°, respectively. 
Treatment of these data by the method of Scheraga and 
Mandelkern does not give a meaningful result for the axial 
ratio of BSA in glacial acetic acid. It was not possible to 
establish definitely that the increased frictional proper - 
ties were due to a high net charge on the molecule. 

BSA may be recovered from glacial acetic acid by lyo- 
philization, the results of which have been shown to be the 
same as the native protein with respect to viscosity, opti- 
cal rotation, isoionic pH, and susceptibility to tryptic di- 
gestion. 





It has been shown that the heat denaturation of BSA re- 
sults in the precipitation of a metastable polymer of pro- 
tein molecules which changes into a covalent linked poly- 
mer after about 35 seconds at 100°C. The metastable 
polymer will dissolve if 5 volumes of acetic acid are added, 
while the covalent linked polymer will not. The covalent 
polymer is linked by intermolecular disulfide bridges 
which have exchanged by means of a sulfhydryl intermedi- 
ate. The rate of this exchange is increased by the addition 
of sulfhydryl compounds and decreased by the addition of 
mercuric salts. It has been shown that the metastable 
polymer, when brought back into solution by treatment 
with acetic acid, has slightly different properties than the 
native protein. 

The space groups and unit cell parameters oi L-cystine 
(hexagonal), L-cystine (tetragonal), L-cystine hydrochlo- 


- ride, L-cystine hydrobromide, DL-cystine hydrochloride, 


and DL-cystine hydrobromide have been measured. The 
structure of L-cystine hydrochloride and L-cystine hydro- 
bromide have been solved in two dimentional projections 
at right angles. Accurate values for the bond lengths and 
bond angles are given. The vibrations of the individual 
atoms and the hydrogen bonding are discussed. 

141 pages. $2.00. Mic 58-82 
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METAL COMPLEXES WITH 
o-XYLYLENEDIAMINE AND 
HOMO-0-XY LY LENEDIAMINE 


(Publication No. 24,663) 


Walden Leo Heino, Ph.D. 
University of Minnesota, 1957 


A survey of simple chelate rings containing more than 
six members discloses that they are few in number, and 
in general are less stable in aqueous solution than the 5- 
and 6-rings. Some large rings which do not form in water 
can be obtained in non-aqueous media. 

Formation constants for simple large rings, and for 
polycyclic structures incorporating large rings, show 
quantitatively their small stability. It is found, however, 
that the difference between constants for the n- and (n+1)- 
rings in a ligand series becomes progressively less; in 
some cases a stability minimum occurs. Strain in the 
large rings thus appearsto become progressively smaller. 
With simple long-chain ligands the tendency toward ring 
closure is most often less than that toward polymeri- 
zation or monodentate coordination. The last reaction, 
especially with diamines, may lead to the precipitation of 
metal hydroxides or basic materials. 

Stable large-ring chelates are obtained by making 
proper choice of metal ion and ligand structure. Silver(I) 
and mercury(II) ions, for example, form linear covalent 
bonds, a situation favorable to the closure of large rings. 
Ligand molecules so constituted that the donor groups are 
fixed in positions appropriate to chelation are found to 
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give stable complexes: olefinic and aromatic bonds have 
been employed extensively in this respect. Ligands con- 
taining double bonds carry fewer hydrogen atoms than do 
the polymethylene analogs, so that the greater stability of 
rings with the former is due in some measure to a lesser 
crowding of ring atoms. This sort of strain is less, also, 
with dicarboxylic acids than with diamines, 

Simple diamine 7- and 8-rings can be obtained in alco- 
hol with tetra- and pentamethylenediamine, but the com- 
plexes are unstable in water. It was considered that o- 
xylylenediamine and homo-o-xylylenediamine (abbreviated 
“oxyn” and “hoxyn,” respectively), each containing an 
ortho (resonating) aromatic bond, might give stable che- 
lates. Accordingly, the diamine dihydrochlorides were 
prepared and their dissociation constants measured by 
potentiometric titration with standard base. The values 
obtained (approximate thermodynamic constants), 





pKi pK2 
oxyn 7.35 10.04 9.87 + 0.05 


hoxyn 8.24 0.06 9.81 0.07 
suggest a greater chelating ability for oxyn and hoxyn than 
for the aliphatic analogs, if this tendency is measured by 
the difference pK2-pKi. The differences are larger for 
the aromatic diamines. This conclusion is derived from 
the fact that a larger value of pK2-pK, is found with che- 
lating dicarboxylic acids than with non-chelating. 

Titrations of the diamine salts in the presence of di- 
valent cobalt, nickel, copper, and zinc showed that the 7- 
and 8-rings with these metals are unstable. Precipitation 
of basic solid occurred in each titration except that with 
oxyn and copper; in this case slow decomposition took 
place subsequent to the titration. Additional experiments 
in water confirmed the inability of oxyn and hoxyn to form 
stable complexes. An attempt to prepare a solid cobalt(II) 
salt was unsuccessful; only a syrup was obtained. 

Solid complex salts (perchlorates) were prepared by 
using methanol as a solvent. Analyses and physical prop- 
erties showed that oxyn chelates are obtained with nickel 
and zinc. The complex with copper is probably polymeric 
or, less likely, a mixture of bis and tris chelates. Hoxyn 
gives chelates with copper and zinc; the latter salt is 
somewhat decomposed during recrystallization. With 
cobalt(II) neither oxyn nor hoxyn gives a complex (the 
metal perchlorates and solvents were not anhydrous, so 
that basic materials precipitated). Cobalt(III) gives vis- 
cous solutions which do not yield crystalline solids. 

All the complexes prepared in methanol are decom- 
posed by water. They appear to be no more stable than 
the corresponding tetra- and pentamethylenediamine che- 
lates. 96 pages. $2.00. Mic 58-93 





THE CATALYTIC DETERMINATION 
OF RUTHENIUM 


(Publication No. 24,678) 


Charlio Surasiti, Ph.D. 
University of Minnesota, 1957 


Adviser: E. B. Sanders 


The rate of the ruthenium -catalyzed cerium(iV)- 
arsenic(III) reaction in sulfuric acid solution is independ- 
ent of arsenic(III), arsenic(V), cerium(III) and hydrogen 
ion concentrations. The rate is determined by the cerium 
(IV) and ruthenium concentrations and is given by the ex- 
pression: 


-d[Ce'¥] _ 3.9x 10” [Ru] [Ce!V]?° 


(25°C.) 
dt 1 + 2.09 x 10°[CelV]?° 





or 3.9 x 10” [Ru]t = s [CeIV] **° - 4.81 x 10°log[CelV] - 


7.13 x 10° (concentrations are expressed in mol. lit. *, 
t = time in minutes) The activation energy of the reaction 
is 9.77 Kcal., 

A possible reaction mechanism is postulated, which 
leads to a rate expression identical in form with the ex- 
perimental one. 

Complex formation between cerium (IV) and arsenic(II) 
in perchloric and sulfuric acids was studied spectrophoto- 
metrically. In sulfuric acid solution, complexing with ar- 
senite is insignificant. 

The catalysis of the cerium(IV)-arsenic(III) reaction 
by ruthenium provides an excellent means of determining 
submicrogram (.001 - .1 microgram) quantities of ruthe- 
nium, In the absence of interfering substances, the error 
is usually less than 3% for more than .001 microgram 
Ru/ml,.. Ruthenium is separated as tetroxide from foreign 
substances by carbon tetrachloride extraction after oxida- 
tion with silver(I). In the presence of osmium in large 
amounts compared to ruthenium, the former is eliminated 
by volatilization after oxidation with hydrogen peroxide. 
The recovery of ruthenium is usually better than 90%. 
When the ratio of osmium to ruthenium does not exceed 
10:1, osmium is oxidized to tetroxide with nitric acid and 
preextracted, The remaining ruthenium is oxidized with 
silver(I) nitrate and extracted with carbon tetrachloride. 
Ruthenium recovery is usually better than 95%. Much iron, 
nickel and other platinum metals do not interfere. 

172 pages. $2.25. Mic 58-83 


SUPPORTED METAL-DYE COMPOUNDS AS 
COLORIMETRIC ANALYTICAL REAGENTS 


(Publication No. 23,569) 


Stanley Kenichi Yasuda, Ph.D. 
Kansas State College, 1957 


This research was a portion of the first study of sup- 
ported metal-dye compounds as analytical reagents. 
Thorium -Alizarin Red S reagent supported on filter paper 
was found to exhibit sensitive and rapid exchange for 
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fluoride ion and proved to be a useful analytical tool. A 
reagent consisting of Amaranth dye on precipitated tho- 
rium borate was found to exchange dye anions selectively 
for sulfate ion after removal of fluoride ion. 

Fluoride ion samples to be analyzed were run through 
a column of cation exchange resin in the acid form and 
100 ml of eluent were collected. The pH of the solution 
was adjusted to 3.5 with 5 N nitric acid and boiled for sev- 
eral minutes after the addition of 2.5 ml of one per cent 
silver nitrate solution. The sample was cooled to room 
temperature, filtered if turbidity was apparent, and read- 
justed to pH 7. It was then transferred to a 100-ml vol- 
umetric flask and diluted to volume. After thorough mix- 
ing, 25.0 ml were pipetted into a 90-mm evaporating dish 
as a sample for analysis. To this a freshly prepared 
thorium-Alizarin Red S reagent paper was added and the 
solution agitated at a constant speed by hand or on a plat- 
form shaker for five minutes. The absorbance of the 
solution was found to be proportional to fluoride ion concen- 
tration in the range from 0 to 12 p.p.m. Both spectropho- 
tometric and visual comparison techniques were used for 
actual analysis and found to be in good agreement. 

Potential interfering ions in natural waters and do- 
mestic water supplies were investigated. Negative inter- 
ference was obtained with aluminum above two p.p.m. 
Bicarbonate and phosphate interferences were removed by 
boiling the acid solution with added silver nitrate. Other 
ions in concentrations greater than those ordinarily found 
in natural waters and domestic water supplies showed 
negligible effects after the prescribed treatment for the 
samples. 

The combining ratio of thorium to Alizarin Red S was 
investigated by gravimetric and continuous variation meth- 
ods. The graph of absorbance versus combining ratio in- 
dicated that only the 1:2 thorium-dye compound was formed 
at the pH range of 1.8 to 2.2 used. In this method, both the 
absorbance of the filtrate and the redissolved chelate were 
plotted to verify the data. The gravimetric method which 
involved the quantitative determination of thorium by gain 
in weight of the dye-treated paper and by ignition to tho- © 
rium dioxide confirmed the above combining ratio. Deter- 
minations of the cellulose-dye weight ratios showed the 
amount of dye initially present on the cellulose to be con- 
stant with respect to other cellulose-dye papers prepared 
under the same conditions. A polymeric structure for the 
thorium-dye compound and a mechanism for its reaction 
with fluoride ion are proposed. 

Infra-red spectra of Alizarin Red S dye and its thorium 
chelate indicated that chelation took place through the car- 
bonyl oxygen and the adjacent hydroxyl group. Studies on 
related compounds, such as 1,2-dihydroxyanthraquinone, 
2-hydroxyanthraquinone-3-sulfonic acid and 2-anthraqui- 
nonesulformic acid supported this postulated structure. 

As a corollary problem, the use of thorium borate- 
Amaranth dye reagent was investigated for sulfate ion de- 
termination. Lanthanum ion was used to mask fluoride 
ion to eliminate a serious interference. Other ions were 
successfully removed by weak acid cation exchange resin. 
This reagent showed linear response to sulfate ion in the 
concentration range from 0 to 400 p.p.m. Both the sulfate 
and fluoride methods were sensitive, rapid, and involved 
selective ion exchange, 80 pages. $2.00. Mic 58-84 
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THE CHEMICAL NATURE OF THE 
EXTRACTIVES FROM THE BARK OF 
SHASTA RED FIR, ABIES MAGNIFICA 

VAR SHASTENSIS LEMM. 


(Publication No. 24,625) 


Edward Samuel Becker, Ph.D. 
Oregon State College, 1957 








Major Professor: E. F. Kurth 


Bark samples were obtained from the butt and top of 
the two varieties of red fir trees, Abies magnifica and 
Abies magnifica var Shastensis. Outer bark and inner 
bark samples were also obtained from Shasta fir (Abies 
magnifica var Shastensis)trees. The extractive content 
of each of the samples was determined by successive ex- 
tractions with petroleum ether, benzene, ethyl ether, 95 
percent ethanol and hot water. The range of extractive 
contents of the bark samples, based on the oven dry weight 
of unextracted bark, was: petroleum ether 1.2 to 1.8 per- 
cent, benzene 0.36 to 0.73 percent ethyl ether 0.3 to 1.3 
percent, ethanol 17 to 32 percent (inner bark 4 percent) 
and hot water 1.7 to 4.3 percent (inner bark 27.6 percent). 

The combined benzene and petroleum ether extract of 
Shasta red fir bark contained 42.6 percent free acids, 37.0 














- percent esterified acids and 20.4 percent neutrals. Be- 


henic acid, both free and esterified, amounted to 30 percent 
of the extract. Lignoceryl alcohol was the main compo- 
nent of the neutral fraction. A phytosterol was also iso- 
lated. 

The ether extracts from both varieties of red fir were 
shown to contain the same components. Catechin, querce- 
tin and protocatechuic acid were isolated from the ether 
extract and positively identified. Epicatechin, gallocate- 
chin and epigallocatechin were tentatively identified by 
chromatographic evidence. The ether extract also con- 
tained a new purple coloring matter that appeared to be a 
polymeric form of cyanidin. Alkali fusion of this material 
produced protocatechuic acid and phloroglucinol. Carbon- 
hydrogen analyses corresponded to the empirical formula 
(Cis Hi4O7),,. 

The alcohol extract of the bark contained a phlobatan- 
nin, a phlobaphene and certain components of the ether 
extract which had not been completely extracted by ether. 
A tannin analysis of a butt sample of bark yielded 16 per- 
cent tannin, 

A crude carbohydrate material was isolated from the 
hot water extract of the inner bark. This material, which 
amounted to 16 percent of the unextracted inner bark, was 
mainly an arabogalactan. The components of the hydro- 
lyzed carbohydrate were separated on cellulose and 
charcoal-celite columns. Arabinose, galactose, glucuronic 
acid and two unknown desoxy sugars were isolated, 

85 pages. $2.00. Mic 58-85 
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ABNORMAL BECKMANN REARRANGEMENTS 
. IN POLYPHOSPHORIC ACID 


(Publication No, 23,812) 


Robert Thomas Conley, Ph.D. 
Princeton University, 1957 


In 1952, Horning and Stromberg introduced the use of 
polyphosphoric acid as a medium for Beckmann rearrange- 
ments, A particular advantage of this reagent was that in 
cases in which such side reactions as the Wolff aromati- 
zation, Neber rearrangement and cleavage of monoximes 
of a-diketones ordinarily occurred, polyphosphoric acid 


gave only the normal rearrangement to an amide or lactam. 


The abnormal rearrangements of a,a@ disubstituted ketox- 
imes are noticeably absent from their investigations. 

It has now been found that the polyphosphoric acid re- 
arrangement of oximes of certain a,a disubstituted ketox- 
imes leads to products not originally anticipated. 1- 
Oximospiro[4:4] nonane on treatment with polyphosphoric 
acid at 125°C for ten minutes yielded A ** hydrindenone-4, 
similarly treated 5-oximospiro[5:4]decane gave cyclo- 
pentylidene cyclopentanone and 6 -cyclopentylvaleramide 
as the major products. 1-Oximospiro [5:5] undecane 
yielded § -cyclohexylvaleramide in good yield with a small 
amount (10%) of bicyclo[5:4:0] undec-10-en-5-one. 

This abnormal behavior was found not to be restricted 


to spiroketoximes, since 2,2 diphenylcycloheptanone oxime — 


under the same conditions gave 7,7 diphenylheptanamide. 
In none of the cases described above was any of the normal 
lactam isolated. 

It was shown that the mechanism of the rearrangement 
to form unsaturated ketones proceeded through a nitrile 
intermediate which is the usual product of the rearrange- 
ment of oximes of this type under other conditions. In 
support of this hypothesis, it was found that each of the 
ketones could be obtained from the unsaturated nitrile 
postulated as the reaction intermediate, In the case of the 
first two spiroketoximes, these nitriles could be obtained 
by the Beckmann rearrangement of the oxime using thionyl 
chloride, The last unsaturated nitrile could only be ob- 
tained synthetically since the rearrangement with thionyl 
chloride did not yield identifiable products. Each nitrile 
was transformed by polyphosphoric acid into the same un- 
saturated ketone formed by the parent oxime, in a ring 
closure analogous to that of the corresponding unsaturated 
acids. : 

While no mechanism for the formation of saturated 
amides could be established with certainty, it was clearly 
indicated that the saturated amides most likely arose from 
a reductive-cleavage of the rearrangement of the oxime 
to the normal lactam followed by the cleavage process. 

The rearrangement products were identified by com- 
parison with authentic samples or by conversion to known 
compounds, 196 pages. $2.55. Mic 58-86 





REACTIONS OF A SCHIFF BASE-THIOL 
ADDUCT WITH ACYLATING AGENTS. 
N-(a -p-TOLYLTHIOBENZYL)-ACETANILIDE. 


(Publication No. 25,050) 


Richard Irving Day, Ph.D. 
State College of Washington, 1957 


The objective of this study was to clarify the nature of 
the difficulties which had been encountered in attempts to 
obtain acyl derivatives of N-(a-p-tolylthiobenzyl)-aniline 
(I), a Schiff base-thiol adduct. 

A phenylurea derivative is the usual product of a reac- 
tion of a secondary amine with phenyl isocyanate. How- 
ever, it has now been found that when phenyl isocyanate 
reacts with I, the products are N-benzylideneaniline (ITI) 
and the mercaptal, a,a-bis-(p-tolylthio)-toluene (IV), in 
addition to carbanilide (II), which had been observed pre- 
viously. 


2 CseHsCH-NHC.sHs + CsHsNCO——?(CeHsNH)2CO + CeHsCH=NCeHs 
SCeH.CHs-p II Ill 
I + CeHsCH(SC.H.CHs-p)2 
IV 


Several acetylating procedures — selected with consid- 
eration for the lability of the adduct I, which decomposes 
under both acidic and basic conditions — were investigated. 
The resulting mixtures from four of these reactions were 
studied in some detail, and the acetyl derivative, N-(a-p- 
tolylthiobenzyl)-acetanilide (VI), in addition to other prod- 
ucts, was isolated with the aid of chromatography. The 
reagents used and the best yields of VI were, respectively: 
hot acetic anhydride, 16%; hot acetic anhydride -acetic 
acid, 14%; ketene, 16%; acetyl chloride-pyridine, 21%. 
Acetanilide was obtained in yields of from 1.5 to 3 times 
that of the acetyl derivative. The mercaptal IV was iso- 
lated in the first two cases and p-tolyl disulfide in the last 
two. Reaction mixtures in which none of the acetyl deriva- 
tive was isolated resulted from the use of acetic anhydride - 
pyridine, acetic acid-N,N'-dicyclohexylcarbodiimide, and 
thiolacetic acid. 

The following interpretation of the course of these re- 
actions is proposed; in the case of acetic anhydride, the 
scheme may be illustrated: 


F 20 

CHCOs-CCH, | COCHs 

Cay ete (CHsCO),0 , settee tail | iain (A) , Coa ate 
ArS ArS 1 Ars 


oa 


I Ar = p-CHsCeH, V VI 


i | 
CeHsCH NCeH; (B) 
I 
fp 
ArSH 














cutie @ 
Ar 


J 


C.H;CH 
. I 
| Ars @. 


Vil 








+ 
C.H;CH(SAr)2 + H® 
IV 








In the desired reaction (A), the nitrogen atom of the inter- 
mediate V would lose a proton to form the acetyl deriva- 
tive VI. However, V might also decompose by path B, 
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which involves the separation of the resonance-stabilized 
cation VII from nitrogen (rather than loss of proton), and 
thus form acetanilide VII, A thiol molecule, formed by 
dissociation of another molecule of the adduct, could then 
attack the cation VII either at the carbon atom (to produce 
the mercaptal) or at the sulfur atom (to produce the disul- 
fide). When acetic acid is present in the mixture, acidic 
cleavage of the adduct could also occur. The acetyl deriva- 
tive, on the other hand, was shown to be stable in hot acetic 
anhydride -acetic acid. 

Attempted benzoylation of I led to the isolation of p- 
tolyl thiolbenzoate and benzanilide; none of the benzoyl 
derivative was obtained. 

The acetyl derivative of I was prepared in 85% yield by 
an alternate method — fusing the acetic anhydride adduct of 
N-benzylideneaniline (IX) with an excess of p-toluenethiol. 


COCHs COCHs 
CsH;sCH _NC,Hs ColsC H-NC,Hs 
OCOCHs SCeH.4CHs -p 
Ix | VI 


p-CHs CsHSH | 





The structure of VI was confirmed by desulfurization of 
the product with Raney nickel to give N-benzylacetanilide 
and toluene. Acidic hydrolysis of VI gave benzaldehyde, 
aniline, and p-toluenethiol; oxidation with hydrogen per - 
oxide or with potassium permanganate resulted in decom - 
position, and a high yield of acetanilide was obtained, 
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A MECHANISTIC STUDY OF 
ACYLATIVE DECARBOXYLATION 


(Publication No, 25,055) 


Dennis Martin Fahey, Ph.D. 
State College of Washington, 1957 


A mechanistic study of the reaction of o-chlorophenyl- 
acetic acid with acetic anhydride in the presence of pyri- 
dine to yield 0o-chlorophenyl-2-propanone and carbon diox- 
ide as products was made by examining the effects of 
various reaction conditions, determining the kinetics, and 
employing carbon-14 techniques. 

The study led to the proposal of a general mechanism 
for base-catalyzed acylative decarboxylations; the steps are: 


1, ArCH2COOH + (CH;CO)20 =——ArCH2COOCOCH; + CHsCOOH 
pe 
. ArCH2COOCOCH; + B= ArCH=:C —OCOCH; + BH® 


9° 
0 CHsCOCOCHs 
. ArCH*C —OCOCHs + (CHsCO)20 ——=ArCHCOOCOCHs 


CHsCOCOCHs CHsCO 
ArCHCOOCOCHs ———> ArCHCOOCOCH; + CHsCOO®? 


CHsCO CHsCO 
ArCHCOOCOCH; + CHsCOO® ——> ArCHCOO® + (CH;CO)20 


CHSCO CH,COH® 
ArCHCOO® + BH® ——> ArCHCOO® +B 


CH;COH® 
ArCHCOO® 





pee ng 
— H + COz==ArCH2COCH; + COz2 





It was found that an abnormally large excess (ca. 100 
moles) of acetic anhydride was required to effect complete 
reaction of o-chlorophenylacetic acid at a constant rate. 
Small amounts of water were far more effective in retard- 
ing the reaction than might be expected from the amount of 
anhydride which would be lost by hydrolysis. These ef- 
fects are explained in part by the favored formation of the 
pyridinium salt with the stronger acid (o-chlorophenylace- 
tic acid), rather than the formation of the salt with the 
weaker acid (acetic acid). It was concluded from this work 
and from numerous reports on acylated acids, isolated 
prior to decarboxylation, that the anhydrous conditions 
and pyridinium salt formation with the product acid (Step 5) 
are the primary driving forces of the reaction; carbon 
dioxide evolution was recognized as a secondary driving 
force. 

Acylative decarboxylation of o-chlorophenylacetic-1- 
c** acid with acetic anhydride in pyridine was studied to 
determine whether or not an isotope effect might be in- 
volved in the decarboxylation step. Radioanalyses of the 
acid before reaction and of the acid recovered after over 
80% reaction had occurred indicated that the isotope effect 
was 1,00 t 0.02. It was concluded, therefore, that decar- 
boxylation could not be the rate-determining step. These 
experiments showed that 1.5% of the product, o-chloro- 
phenyl-2-propanone, retained carbon-14. This was inter- 
preted as indicating that both o-chlorophenylacetic anhy- 
dride and acetic anhydride can act as acylating agents by 


way of alternate reaction paths. 


When acetic-1-C** anhydride was used as the acylating 
agent with o-chlorophenylacetic acid, an isotope effect of 
1.13 + 0.01 was shown by the activity of the product, o- 
chlorophenyl -2 -propanone -2 -C**, when corrections were 
made for the 1.5% arising from the alternate path, Since 
an isotope effect of this size would be expected only for 
the rupture of a carbon-oxygen bond in the rate-determining 
step, step 4 was considered to be rate-determining. 

Radioactivity in the carbon dioxide evolved, when acetic- 
1-C** anhydride was used, indicated that about 8.2% came 
from the acetic anhydride. Of this amount, only 1.5% may 
be accounted for by the alternate path for the formation of 
o-chlorophenyl-2-propanone. The remaining 6.7% must 
have come from an independent self-condensation of acetic 
anhydride in pyridine. (A similar quantity of carbon diox- 
ide was collected in the same period of time at a ten de- 
gree lower temperature (100°) from a mixture of only 
acetic anhydride and pyridine.) Self-condensation of acetic 
anhydride is probable if the reacting species are anhydride 
molecules, 

Several runs of o-chlorophenylacetic acid with very 
large excesses of acetic anhydride and pyridine were 
made at 110.0 + 0.2° for a kinetics study; the reaction was 
followed by weighing the evolved carbon dioxide in As- 
carite. First order plots show very good linearity even 
when plotted to 80% completion. 
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SYNTHESIS OF SOME N-SUBSTITUTED 
ALPHA-AMINO-ALPHA-PHENY LACETIC 
ACID ESTER DERIVATIVES 


(Publication No. 24,344) 


Melvin Philip Fisher, Ph.D. 
The University of Florida, 1957 


Two series of N-substituted a -amino-a -phenylacetic 
acid esters have been synthesized as potential antispas- 
modics., 

The first series can be represented by the following 
general formula: | 


O 


I 
( \\-cu-6-0-n a) 


H-N-CH2-CH2-CH2Ri 


R is ethyl, n-propyl, isopropyl, n-butyl, and isoamyl, R, 
is dimethylamino, diethylamino, di-n-propylamino, di-n- 
butylamino, and morpholino, These compounds have been 
analyzed as the dipicrates, whose melting points have been 
reported, 

The second series can be represented by the following 
general formula: 








be al 


R is ethyl, n-propyl, isopropyl, n-butyl, and isoamyl. 
Melting points for the ethyl, n-propyl, and isopropyl de- 
rivatives have been reported. The n-butyl and isoamyl 
compounds have not crystallized. 

The general reaction for the preparation of these com - 
pounds is represented by the following equations: 


C.H;-CH2-COOH sOCl2 —»CsHs-CH2-COCI Bro 








ROH 


C,Hs-CHBr -COCl1 — CsH;-CHBr-COOR 


RNH2 4+ (0 


és 








> (II) 
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SYNTHETIC APPROACHES TO 
CYTISINE AND RELATED COMPOUNDS 


(Publication No. 23,821) 
Charles E. Glassick, Ph.D. 
Princeton University, 1957 


A series of model compounds related to the alkaloid 
cytisine have been prepared with the intention of develop- 





ing a synthetic route to the alkaloid. The model compounds 
which were investigated are; 3-phenyl-2-piperidone; 5- 
phenyl-2-piperidone; 3-(2-pyridyl)-piperidone; ethyl-2- 
keto-5-phenylnipecotate; ethyl-5-phenyl-6 -ketonipecotate; 
7 ,8-benz -2,6-diketo-3-azabicyclo [3.3.1] nonane and ethyl- 
3-(2-pyridyl)-6-ketonipecotate. 

The general synthetic approach involved preparation of 
a substituted 1,3 cyano ester which was then submitted to 
catalytic hydrogenation, thereby converting the cyano 
group to a primary amine. By heating this amino ester, 
intramolecular condensation occurred between the amine 
and the ester group to form a six membered lactam. In 
most cases the lactam represents the model compound, in 
a few cases subsequent reactions on the lactam were re- 
quired. 

A typical example of the preparation of a model com- 
pound is the synthesis of ethyl-5-keto-6-phenyl-nipecotate. 
Ethyl atropate (also known as ethyl-a-phenylacrylate) was 
condensed with ethyl cyanoacetate by a Michael condensa- 
tion. The diethyl-a-cyano-Y¥ -phenylglutarate thus formed 
was submitted to catalytic hydrogenation and the resultant 
amine was heated to form the desired model compound by 
cyclization. When a variation of this route was undertaken, 
an interesting and unusual reaction occurred which re- 
sulted in the formation of a naphthalene derivative. This 
reaction took place when diethyl ethoxymethylenemalonate 
was reacted with phenylacetonitrile in the presence of so- 
dium ethoxide. From this reaction solution, 2-carboethoxy- 
3-cyano-1-naphthol was isolated. A mechanism for its 
formation is proposed, 

Attempts to prepare cytisine (other than through model 
compound study) involved the use of 2-vinylpyridine as a 
starting material. Two routes, which are closely related 
to model studies, were investigated. The first involved the 
Michael condensation between 2-vinylpyridine and diethyl 
malonate to form diethyl-2-(2-pyridyl)ethylmalonate. The 
N-oxide of this compound was prepared and then reacted 
with p-toluenesulfonyl chloride. This treatment should in- 
troduce a chlorine atom onto the carbon atom adjacent to 
the pyridine ring. Subsequent reactions on the resultant 
chloride should lead to cytisine. Unfortunately the reac- 
tion between p-toluenesulfonyl chloride and the N-oxide 
failed. 

The other route involving 2-vinylpyridine involved the 
Michael condensation of this material with ethyl cyanoace- 
tate. Lithium aluminum hydride reduction of the Michael 
adduct produced an amino alcohol which was treated with 
hydrobromic acid and then heated to form 3-(aminomethy]l)- 
1,2,3,4-tetrahydroquinolizinium bromide, Attempts to 
condense this compound with formaldehyde to produce de- 
soxycytisinium bromide were unsuccessful, 

Observations on the reactivity of ethyl-a-cyanoacrylate, 
diethyl ethoxymethylenemalonate, ethyl ethoxymethylene - 
cyanoacetate, diethyl methylmalonate, diethyl methoxy- 
methylmalonate, ethyl atropate, atroponitrile, ethyl-a- 
(dimethylaminomethyl) phenylacetate and other Mannich 
bases are given. Possible intermediates formed by these 
compounds in the Michael condensation are given along 
with reasons for the failure of ethyl-a-cyanoacrylate, 
diethyl methoxymethylmalonate and ethyl-a-(dimethyla- 
minomethyl) phenylacetate to react as expected. 

A phenyl analogue of cytisine, 7,8-benz-2,6-diketo-3- 
azabicyclo [3.3.1] nonane was prepared, and in connection 
with this compound, the use of polyphosphoric acid, anhy- 
drous hydrogen fluoride or anhydrous aluminum chloride 
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as catalysts for cyclic ketone formation is discussed. The 
conformations of intermediates in this synthesis are also 
described. 102 pages. $2.00. Mic 58-90 


THE PREPARATION AND SOME TYPICAL 
REACTIONS OF SIMPLE DIAZINE N-OXIDES 


(Publication No. 23,935) 


William Henry Gumprecht, Ph.D. 
University of Minnesota, 1957 


Although the field of heteroaromatic N-oxides is exten- 
sive, comparatively little is known about the N-oxides of 
the simpler diazines. The purpose of this investigation 
was to prepare N-oxides of pyrazine, 2-methylpyrazine, 
2,5-dimethylpyrazine, pyrimidine and pyridazine and to 
study their behavior in reactions which are characteristic 
of heteroaromatic N-oxides. 

The diazine N-oxides were prepared by oxidation of the 
parent amines with hydrogen peroxide in acetic acid, The 
following diazine N-oxides which were previously unknown 
were prepared: pyrazine mono-N-oxide (m.p. = 113-114"), 
pyrazine di-N-oxide (decomposes at 285-295"), 2-methyl- 
pyrazine-1-oxide (m.p. = 43-45°), 3-methylpyrazine-1- 
oxide (m.p. = 91-92°), 2-methylpyrazine di-N -oxide (sub- 
limes at 230-231°), pyrimidine mono-N-oxide (m.p. = 
95-96°) and pyridazine mono-N-oxide (m.p. = 38-39°). The 
mono- and di-N-oxides of 2,5-dimethylpyrazine have been 
described by Newbold and Spring (J. Chem. Soc. 1947, 
1183.). The characteristic absorption of the N-oxide func- 
tion in the infrared spectra of these compounds, as well as 
in the spectra of pyridine N-oxide, 2- and 4-picoline N- 
oxides and 2,6-lutidine N-oxide, was found to occur in the 
range 1230-1325 cm. °. 

The following salts of 2,5-dimethylpyrazine mono-N- 
oxide were prepared: 2,5-dimethylpyrazinium chloride 
N-oxide (sublimes at 166-168°), 1,2,5-trimethylpyrazinium 
iodide N-oxide (decomposes at 234-237°), 1,2,5-trime- 
thylpyrazinium chloride N-oxide (decomposes at 190°), and 
1-benzyl-2,5-dimethylpyrazinium chloride N-oxide (de- 
composes at 210-220°), N-Hydroxy-4-picolinium chloride 
(m.p. = 120-122°) was also prepared. 

Condensation of 2,5-dimethylpyrazine mono- and di-N- 
oxides with benzaldehyde gave 2,5-distyrylpyrazine mono- 
N-oxide (m.p. = 243-245°) and 2,5-distyrylpyrazine di-N- 
oxide (decomposes at 284-287°), respectively. Reduction 
of 2,5-distyrylpyrazine di-N-oxide with phosphorus tri- 


chloride gave the known 2,5-distyrylpyrazine (Franke, Ber. 


38, 3726 (1905).) which was found to polymerize in ultra- 
violet light to poly-2,5-distyrylpyrazine (decomposes at 
331-333 ). 

Treatment of 2-methylpyrazine-1-oxide with acetic an- 
hydride gave 2-acetoxymethylpyrazine (not purified) which 
gave 2-hydroxymethylpyrazine (b.p. = 64-66° (0.3 mm.)) on 
saponification. Treatment of 3-methylpyrazine-1-oxide 
with acetic anhydride gave an ester believed to be 2- 
acetoxy -5-methylpyrazine (not purified) which gave a com- 
pound believed to be 5-methyl-2(1)-pyrazinone (m.p. = 
68-69°) on saponification. The acetic anhydride reaction 
of 2,5-dimethylpyrazine mono-N-oxide gave 2-acetoxy- 
methyl-5-methylpyrazine (b.p. = 70-71° (0.4 mm.)). This 
ester was converted into a methiodide (decomposes at 
158-160"), 2-hydroxymethyl-5-methylpyrazine (m.p. = 





36-39°) and 2-acetoxymethyl-5-methylpyrazine di-N-oxide 
(sublimes at 242-243°) which, upon hydrolysis, gave 2- 
hydroxymethyl-5-methylpyrazine di-N-oxide (decomposes 
at 226-228°). The acetic anhydride reaction of 2-acetoxy- 
methyl-5-methylpyrazine di-N-oxide gave one of the two 
isomeric mono-N-oxides of 2-acetoxymethyl-5-methylpy- 
razine (m.p. = 96-97°; was converted into the di-N-oxide), 
2,5-diacetoxymethylpyrazine (m.p. = 80-81°) and 2,5- 
diacetoxymethylpyrazine mono-N-oxide (m.p. = 113-114°) 
which was also obtained by N-oxidation of the parent amine. 
Hydrolysis of either 2,5-diacetoxymethylpyrazine or its 
mono-N-oxide gave 2,5-dihydroxymethylpyrazine (m.p. = 
87-88°). When 2,5-dimethylpyrazine di-N-oxide was treated 
with acetic anhydride, 2-acetoxymethyl-5-methylpyrazine 
and 2,5-diacetoxymethylpyrazine were again obtained. 

The polarographic reduction curves of pyrazine mono- 
and di-N-oxides and pyrimidine mono-N-oxide were deter- 
mined, The curve for pyrazine mono-N-oxide had a reduc- 
tion wave at Ey = -1.107 v., I = 11.18 x 10°. The curve for 


pyrazine di-N-oxide had waves at Ey = -1,056 v., I = 


12.24 x 10° and E, = -1.399 v., I = 2.89 x 10°. The curve 


for pyrimidine mono-N-oxide had waves at Ej = -1,457 v., 


I = 5.83 x 10° and E; = 1.885 v., I = 4.72 x 10°. 
123 pages. $2.00. Mic 58-91 


DISTRIBUTION OF METHOXYL GROUPS 
IN PARTLY METHYLATED METHYL 
GLUCOSIDES AND LICHENIN 


(Publication No, 23,829) 


Robert E. Hanson, Ph.D. 
Princeton University, 1957 


Three methyl glucosides were prepared and methylated 
in aqueous solution with sodium hydroxide and dimethyl 
sulfate. The distribution of the methoxyl groups was de- 
termined using quantitative paper partition chromatography. 
The distribution of the methoxyl groups in methylated 
lichenin was also determined. 

Theoretical curves representing a random type reac- 
tion were calculated on the basis of an assumed ratio of 
equal rate constants for the available hydroxyl groups. 
The experimental curves for the glucosides and lichenin 
were compared to their respective theoretical curves, In 
general, the experimental curves were found to follow an 
almost random type distribution of substituents. From 
this it would appear that all the hydroxyl groups were 
available for reaction. 

For the most part, the experimental curves for the 
starting material and the tetramethyl glucose, obtained 
from the methylation of the glucosides, were found to lie 
slightly above the theoretical curves. The glucosides are 
known to be molecularly dispersed in aqueous solution and 
thus should give rise to a homogeneous reaction. A possi- 
ble explanation for the slight divergence of the experi- 
mental curves from the theoretical ones is that enhanced 
methylation might have taken place. This would mean that 
the presence of a methoxyl group in the glucoside molecule 
would facilitate further methylation of the remaining hy- 
droxyl groups. A mechanism of this type would account 
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for the higher percentage of starting material and tetra- 
methyl glucose found over that expected from a pure sta- 
tistical distribution of substituents. 

Determination of the distribution of substituents in 
methylated lichenin gave experimental curves adhering 
quite close to the theoretical curves. In general, the ex- 
perimental curves for the glucose and the trimethyl] glu- 
cose were found to lie slightly above the theoretical 
curves, The reaction would appear to follow an almost 
random type course with certain complicating factors. 
Lichenin may actually exist in the form of micelles in 
aqueous solution allowing high substitution of the surface 
hydroxyl groups, leaving the inner hydroxyl groups less 
accessible and relatively unsubstituted. Another explana- 
tion is that of enhanced methylation as previously sug- 
gested for the methyl glucosides. 

In those compounds studied where isomers were possi- 
ble in the monomethyl glucose fraction, only the 2- and 
3-0-methyl glucose were detected. No 4- or 6-0-methyl 
glucose was found to be present. The only dimethyl glu- 
coses detected in compounds producing isomers in the di- 
methyl glucose fraction were 2,3- and 2,6-di-O-methyl 
glucose, There was no evidence indicating the presence 
of any other dimethyl glucoses, The three tri-O-methyl 
glucoses detected in the trimethyl glucose fraction from 
methyl a -D-glucopyranoside and methyl 2-O-methyl-a- 
D-glucopyranoside were 2,3,4; 2,3,6 and 2,4,6. No evi- 
dence for the 3,4,6-tri-O-methyl glucose was found. Both 
2,3,4- and 2,3,6-tri-O-methyl glucose were detected in the 
hydrolyzate of methylated methyl 2,3-di-O-methyl-a-D- 
glucopyranoside, Lichenin was found to have the expected 
2,3,6- and 2,4,6-tri-O-methyl glucose, All the isomers 
were found to be the same regardless of the degree of 
substitution of the sample studies. 

129 pages. $2.00. Mic 58-92 


STUDIES ON THE SYNTHESIS OF A 
DIQUINONE DERIVED FROM BUTADIENE 


(Publication No. 24,690) 
Richard Nelson Hurd, Ph.D. 
University of Minnesota, 1956 


Major Adviser: Lee Irvin Smith 


Certain synthetic routes designed to yield 2,2'-(1,3- 
butadiene -1,4-diyl)bis-3,5,6-trimethylbenzoquinone (A) 
were studied, since this 


? 


—~CH=CH-CH=C 


-CHs CHs 


O 
(A) 


compound has structural features of interest in a continu- 
ing study of the reaction of polyalkylbenzoquinones with 
metallic enolates (1). 

The critical step in the first approach to this com- 
pound failed when it was found that 4,6,7-trimethyl-5- 
hydroxy -2(3H)-benzofuranone (III), 





CHs 
HOV 





| ¢ Il. R=H 


CHs-“\ V. R = COOE 


CHs 


would not condense with glyoxal to give the following in- 
termediate: 


CHs CHs 
— all OH 


ol he 
CHs CHs 





Benzin also did not condense. However, the methylene 
group of III was found to be sufficiently active to condense 
with certain types of carbonyl compounds, as illustrated 
by the reaction of III with benzaldehyde, catalyzed by ani- 
line or preferably piperidine, to yield 3-benzylidene-4,6, 
7-trimethyl-5-hydroxy-2(3H)-benzofuranone (VI). Anis- 
aldehyde gave rise to the 3-anisylidene analogue (XI). 
Cinnamaldehyde yielded a mixture of products from which 
only XIII was 


Hs VI, R' = H, Ar = C,H; 


¢ R' = CH;CO, Ar = CeH; 
CH; - Fa XI, R' = H, Ar = C,H,OCH; (p) 


cH, XII, R' = CHsCO, Ar = CeH,OCHs (p) 


isolated. XIII was the result of 1,4-addition of III to the 
aldehyde. 


Hs CH2CHO 


CH-CH-CeHs 


CO 
ll 


Hs 
XI 


Ketones (methyl propyl ketone and acetophenone) did not 
condense with III. Butyraldehyde gave a product, but it 
was not possible to ascertain whether III participated in 
the reaction or whether the aldehyde polymerized. 

The structure of VI was established by synthesis of 
3-benzyl-4,6,7-trimethyl-5-acetoxy -2(3H) -benzofuranone 
(VIII) by two different routes: acetylation of VI to VII, 
followed 


CHs 
R'O CH-CH2C.H; 
CHs O 
O 
CHs 


VIII. R' = CH, CO 
X. R'=H 


by reduction of VII to VIII; and, by reduction of VI to X, 
followed by acetylation to VIII. The formation of X was 
accompanied by that of a second product of reduction in 
much smaller yield, This side product gave a triacetate 
(IX). The lactone bond of X may have undergone hydro- 
genolysis to a phenolic hydroxyl group and an aldehyde, 
followed by reduction of the aldehyde to give a triol. 

III was prepared (2) from sodiomalonic ester and 
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and trimethylbenzoquinone (II), and improved experimental 
conditions were established for the syntheses of II and III. 

The second route designed to yield A was abandoned 
when it was found that the diphenol, 1,4-bis(2-hydroxy -3,4, 
6-trimethylphenyl)-1,4-butanedione (XV), could not be ox- 
idized by potassium persulfate to the corresponding bis- 
hydroquinone. XV was prepared by an improvement of the 
reported method, (3) (in which 2,3,5-trimethylphenyl suc- 
cinate underwent a double Fries rearrangement) an im- 
provement which doubled the yields of the recommended 
procedure, 

A third route to A proved unpromising when it was ob- 
served, contrary to report (4), that the diketone, XV, could 
not be reduced in satisfactory yield to the corresponding 
diol (XVIII). The dioxime (XIX) of XV was also reduced in 
small yield to the corresponding diamine (XX). A fourth 
route was abandoned when it was found that 2,5-furanbis 
(trimethylbenzoquinone) (3) was not oxidized by 70% nitric 
acid in the manner reported (5) to be successful for certain 
2,9-diarylfurans. 
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AN INVESTIGATION OF THE RELATIVE 
MIGRATORY TENDENCIES OF THE PHENYL 
AND p-TOLYL GROUPS IN THE PINACOL 
REARRANGEMENT OF THE 1,1,2- 
TRIARYLETHYLENE GLYCOL SYSTEM 


(Publication No. 22,229) 


Lawrence W. Kendrick, Jr., Ph.D. 
The University of Florida, 1957 


Phenyl-di-p-tolylacetaldehyde and the related system 
of glycols; threo-1,2-di-p-tolyl(2-p-methyl C**)-1-phenyl- 
ethylene glycol, threo-1,2-di-p-folyl-I-phenylethylene -2- 
C** glycol and 1,1-di-p-tolyl-2-phenylethylene glycol, have 
been subjected to rearrangement in cold, concentrated sul- 
furic acid. The yields of the ketones (4-methylbenzhydryl 
p-tolyl ketone and 4,4'-dimethylbenzhydry] phenyl ketone) 
produced, were obtained in each case by the radioactivity 
dilution method, The fates of the carbon-14 labels of suit- 
ably labeled reactants were determined by appropriate 
degradation methods, followed by radioactivity assay of the 
degradation products. By means of the equation, 


ee ey 
ie: KT 91 














and a mechanism involving open, equilibration carbonium 
ions, it has been established that the p-tolyl/phenyl mi- 
gration ratio in the rearrangement of the aldehyde is not 
reversed, but is almost certainly greater than unity. The 
mechanism correlating the aldehyde-ketone and pinacol 
rearrangements, proposed by B. M. Benjamin and C., J. 
Collins, (J. Am, Chem. Soc., 78, 4329 (1956) ) in 1956, is 
thus supported, 95 pages. $2.00. Mic 58-95 


A STUDY OF 1,3-SHIFTS 
(Publication No, 24,596) 


Robert Roy Kintner, Ph.D. 
University of Washington, 1957 


The determination of the inter- or intramolecularity of 
the 2-methoxypyridine rearrangement using a carbon-13 
labeling technique was undertaken to complete an investi- 
gation begun in these laboratories on a series of com- 
pounds undergoing 1,3-shifts. 2-Methoxy-C** -4-methyl- 
pyridine and 2-methoxy-4-ethylpyridine were synthesized 
and rearranged together in an evacuated sealed tube at 
200° for 14 hours. The product N-methyl-4-alkyl-2- 
pyridones were reduced to the corresponding N-methyl-4- 
alkyl-2-piperidones and submitted for mass spectrographic 
analysis. By comparison with a normal sample of N- 
methyl-4-ethyl-2-piperidone, the N-methyl-4-ethyl-2- 
piperidone from the rearrangement was shown to be 
carbon-13 enriched indicating the rearrangement to be of 
an intermolecular nature. The rearrangement was found 
to be free radical catalyzed, but not inhibited by free radi- 
cal inhibitors. A free radical mechanism for the propaga- 
tion step in the rearrangement is proposed. 

An investigation of the possible 1,3-shift rearrange- 
ment of a-phenoxystyrene was undertaken to determine if 
this compound rearranged via an intramolecular path as 
did its nitrogen containing counterpart, phenyl benzanili- 
mino ether. a@-Phenoxystyrene was prepared and rear- 
ranged at 300° for 5 hours in a degassed sealed tube. This 
styryl ether yielded benzophenone as the major product in 
place of the expected 1,3-shift product, desoxybenzoin. 
Examination of the crude mixture of products indicated the 
presence of: acetophenone (8.0%), benzophenone (61.8%), 
methane (3.4%), and phenol (13.7%), along with unidentified 
aromatic-aliphatic-ketonic material (12.5%). The rear- 
rangement was not free radical catalyzed or inhibited. 
Because the formation of benzophenone from a -phenoxy- 
styrene suggested the presence of carbene, an attempt to 
“trap” the carbene by reaction with added cyclohexene 
was carried out, Comparison of the mass spectra of pure 
cyclohexene with that of cyclohexene recovered after a - 
phenoxystyrene had been rearranged in it, indicated the 
presence of norcarane and methylcyclohexenes. 

a -(p-Tolyloxy)-styrene was prepared and rearranged 
at 300° for 5 hours. An analysis of the product revealed 
p-methylbenzophenone and none of the ortho or meta iso- 
mers, indicating the migrating tolyl group became reat- 
tached in the product in the same position it had been at- 
tached in the reactant. 

No reliable or comprehensive study of the kinetics of 
the a-alkoxystyrene rearrangement had yet been done. It 
was deemed necessary to know the results of such a study 
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before an accurate mechanism for the rearrangement aminomethylpyridine in 93% yields. Ethylenebis-a,a'-(2- 
could be proposed. a-Benzyloxystyrene was prepared and aminomethyl)pyridine-N,N'-diacetic acid was prepared by 
its nearly quantitative rearrangement to w-phenylpropio- the cyanomethylation of the tetrahydrochloride of ethyl- 
phenone was studied at 59.65° and 75.83° with 2,2'-azo-bis- enebis-a@ ,a'-(2-aminomethyl)pyridine. The intermediate 
isobutyronitrile as catalyst and at 158° and 174° uncatalyzed nitrile was hydrolyzed to the acid by boiling with concen- 
in sealed tubes that had been degassed to <10 * mm. pres- trated hydrochloric acid. 
sure, | The compounds 2-(2-aminoethyl)pyridine and N-amino- 

The catalyzed rearrangement was one-half order in 2, ethyl-2-(2-aminoethyl)pyridine were prepared by adding 
2'-azo-bis-isobutyronitrile and first order in a-benzyloxy- phthalimide and ethylenediamine, respectively, to 2-vinyl- 
styrene, The experimental chain length for the reaction pyridine. 
varied from 9 to 27. The enthalpy and entropy of activa- The complex-forming properties of the a-pyridyl sub- 
tion of the rearrangement were 26 t 2 Kcal. and 0 7 5 e.u. stituted compounds were studied and the determinations of 
respectively. The energy of activation of the chain propa- the formation constants with several divalent metal ions 
gating step was estimated to be 12 t 2 Kcal. A free radi- were carried out. In general, the basicities of the nitrogen 
cal chain mechanism was proposed. Solution of the equa- atoms of these compounds were found to be lower than 
tions representing this mechanism making the steady state those of the corresponding aliphatic amines. This effect 
approximations for all intermediate radicals and the as- suggests that their affinities for metal ions should also be 
sumption that chain initiation was small compared with lower, and the results of the stability determinations indi- 
chain propagation gave a rate equation that was identical cates that this is the case. 
with the observed experimental rate expression. There are, however, certain exceptions. The stability 

The uncatalyzed rearrangement of a -benzyloxystrene constants of the 1:1 Co(II) and Mn(I) chelates of ethyl- 
was second order. The enthalpy and entroyp of activation enebis -a ,a@ '-(2-aminomethyl)pyridine, were found to be 
were 29 +1 Kcal, and -16 + 3 e.u. respectively. A free higher than the values for the analogous compound, tri- 
radical chain mechanism was developed to explain the sec- ethylenetetramine, by 1.8 and 1.0 log units, respectively. 
ond order kinetics, but a simple bimolecular mechanism This effect indicates that the Co(II) and Mn(II) would be 
involving an eight-membered cyclic intermediate would do more strongly bound by the pyridine derivative in neutral 
as well, An experiment designed to distinguish between or acidic solutions. Another variation in the general ob- 
these two mechanisms was proposed in which a -benzyloxy- servation of lower stabilities for the a-pyridyl chelates is 
styrene labeled with carbon-14 in the benzyl group could found in the Cu(II) chelates of ethylenebis-a ,a '(2-amino- 
be rearranged and the product examinated for a small methyl)pyridine-N,N'-diacetic acid and EDTA. The sta- 
amount of radioactive dibenzyl arising from the terminat- bility of the former compound is 2.1 log units greater than 
ing step of a free radical mechanism by the coupling of that of the copper (II) chelate of EDTA. This effect is 
two benzyl radicals. 181 pages. $2.40. Mic 58-96 probably related to the high affinity of Cu(II) ion for basic 
nitrogen atoms, and the limitation of its codrdination re- 
quirements to four donor atoms. 
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POLYAMINES AND POLYAMINO ACIDS 
CONTAINING a-PYRIDYL GROUPS 


(Publication No, 23,899) ATTEMPTED SYNTHESES IN THE 
Roger Gerard Lacoste, Ph.D. ADAMANTANE SERIES 


Clark University, 1957 (Publication No. 24,072) 


Supervisor: Arthur E, Martell Harman Smith Lowrie, Ph.D. | 
The Ohio State University, 1952 
A new series of polyamines and polyamino acids have 
been prepared which contain a-pyridyl groups arranged In 1932, Ziegler’ developed a synthesis of o -trisubsti- 
_ go that they may act as donor groups in the formation of tuted acetonitriles by condensing three moles of an alkyl 
metal chelate compounds. halide with one mole of acetonitrile: 
The three general methods of synthesis studied were: 
1, the condensation of 2-halomethylpyridines with amines 3RBr + CHsCN + 3NaNHz ——> R3CCN2 + 3NaBr + 3NHs 
and amino acids; 2, the alkylation of 2-amino methylpyri- 
dine with amines and amino acids containing alkyl halide About the same time, Prelog’ prepared a number of bicy- 
groups; and 3, catalytic reduction of Schiff’s bases formed clic compounds with a nitrogen atom on the bridgehead 
from 2-pyridinecarboxaldehyde and various primary from alkyl tribromides and ammonia: 
amines. The third method, which proved to be the most 
successful, was employed in the preparation of N-hydroxy- CH Br CH) 
ethyl- (2-aminomethyl)pyridine, ethylenebis -a ,a '-(2- CH(CHIgBr + NH3 ——m CHICH 
aminomethyl)-pyridine and 2-aminomethylpyridine-N- CH)3Br NC H)~ 
monoacetic acid, with yields which varied between 70% 
and 80% of the theoretical values. 
In the presence of hydrochloric acid, catalytic reduc- Part of the purpose of the present work was to see if 
tion of the oxime formed from 2-pyridinecarboxaldehyde the principles of these two reactions could be combined in 
resulted in the formation of the dihydrochloride of 2- the following way: 
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I 
CH,Br 


Of equal importance to the testing the synthesis above 
was the conversion of certain of the intermediates in this 
synthesis into compounds (III, IV) of the aza-adamantane 


structure. 
wal on 


These conversions would serve the double purpose of con- 
firming the configuration of the intermediates while at the 
same time furnishing analogs to adamantane. 

The reactions shown in Table I were therefore carried 
out.** Although the analogs which were desired were not 
obtained, a number of the intermediates prepared were 


ow c 
CO,CH, Ot 


2 
CH,OH Oe 


=, 


VW L 
H,OH 


CH,Br 


xv 
COC( 





related in configuration. A solid isomer of each monocy- 
clic cyclohexane derivative prepared was isolated and the 
configuration of these isomers was proved to be the same 
for: 1,3,5-cyclohexanetricarboxylic acid, VI; trimethyl 
1 ,3,5-cyclohexanetricarboxylate, V; 1,3,5-tris(hydroxy- 
methyl)cyclohexane, VI; and the trismethanesulfonate, 
VII, of the trialcohol, VI. Evidence is presented that the 
solid isomer of the triamide of 1,3,5-cyclohexanetricar - 
bocylic acid, IX, is also of this configuration, which is 
postulated to be cis. An examination of the literature on 
1,3,5-cyclohexane derivatives supports this postulation. 

The structures of the products (XI, XII, XIII, XIV) that 
were obtained in attempts to prepare the analogs of ada- 
mantane have been elucidated, and explanations of their 
formation have been suggested. 

111 pages. $2.00. Mic 58-98 


1, Ziegler, K., and Ohlinger, H. “Uber einige neue 
Reaktionen aliphatischer Nitrile,” Ann., 495 (1932), p. 84. 
2. Prelog, V., Cerkovnikov, E,, and Heimbach, S., 

“Sur les Bicyclo-(1,2,2)-Aza-1-Heptanes Substitués,” 
Collection Czechoslov. Chem. Comm., 10 (1938), p. 399, 
and references listed therein, 

3. A cross through an arrow indicates that the prod- 
uct shown was not obtained, 

4, Except for 1,3,5-cyclohexanetricarboxylic acid, 
VII, and the corresponding trimethyl ester, V, all com- 
pounds shown in Table I were prepared, or their prepa- 
ration was attempted for the first time in this work. 
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CATALYSIS IN THE AMINOLYSIS OF ETHYL 
MALONATE: A DETERMINATION OF THE 
VELOCITY CONSTANTS, ENERGIES OF 
ACTIVATION AND ENTROPIES OF 
ACTIVATION FOR THE REACTION 


(Publication No, 23,615) 


Rocco L. Mascioli, Ph.D. 
University of Pennsylvania, 1957 


Supervisors: Drs. A. R. Day and J. G. Miller 


The rate of reaction of n-butylamine and ethyl malo- 
nate was studied kinetically in the presence of alcohols 
and various diluents. The alcohols studied were the sim- 
ple aliphatic ones up to, and including, n-amyl and ethyl- 
ene glycol. The diluents employed in this study. were 
dioxane, benzene and cyclohexane. 

The reaction is competitive consecutive second order 
and a novel method by French had to be used to calculate 
the velocity constants. | 

It was found that ethylene glycol exhibited the greatest 
catalytic effect on the rate of reaction. As the molecular 
weight of the alkyl group of the primary alcohols in- 
creased there was an increase in the catalytic effect of the 
alcohol on the reaction. 

Dioxane when used as a diluent for the reaction exhib- 
ited a retarding effect on the rate, The reaction in cyclo- 
hexane proceeded at the fastest rate. It was presumed 
that cyclohexane was inert in the kinetic system, whereas, 
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dioxane entered into some type of an intermediate complex 
with the amine and slowed down the reaction. 

A new compound, N-butyl ethyl malonamide, was syn- 
thesized and studied kinetically under conditions similar 
to the parent reaction to help explain the course of the re- 
action. 57 pages. $2.00. Mic 58-99 


FLUORINATED CHELATES 
(Publication No, 24,083) 


Leo James Paridon, Ph.D. 
The Ohio State University, 1952 


PART ONE 


Introduction 


It is possible to investigate the influence that a neigh- 
boring fluorine could exert on chelates made from oxygen 
to metal bonds. For instance one could contrast the cop- 
per chelates of acetylacetone and trifluoroacetylacetone. 
The fluorine substitution affects the stability of the chelate 
through the adjacent oxygen atom, and perhaps through both 
of them. The actual state of the molecule can be expressed 


as a. ae being 
O 
\ rae 


Cu / us 


neither one nor the other but something intermediate which . 


partakes to some extent of the properties of both. In the 
case of hexafluoroacetylacetone the effect of the fluorine 
should be increased twofold. 

The main point to be examined is the relative stability 
of the fluorinated and non-fluorinated chelates. It is there- 
fore necessary that a criterion be chosen by means of 
which the stability can be defined and measured. The re- 
action chosen is that of dissociation of the chelate: 


~~ ++ afd, 
H + 1/2Cu = H poy (1) 
R'-C-O R'-C-O 


According to the literature’ , it was observed that neg- 
ative substitution decreased the stability with respect to 
the above reaction. On the other hand Staniforth’ states 
that fluorinated chelates are more stable toward thermal 
degradation than non-fluorinated ones. 


Scope 


For the present study trifluoroacetylacetone, hexafluo- 
roacetylacetone, salicylaldehyde, 4-trifluoromethylsalicyl- 
aldehyde and 5-trifluoromethylsalicylaldehyde were chosen 
and synthesized, These compounds were then examined 
for stability with respect to reaction 1. 

The compounds were synthesized as follows: 


A. CFsCOCH,COCH, 
CF3COzC2H; + CHsCOCHs == CF; COCH2COCHs 





B. CF;COCH2COCFs 
CFsCOz2COzCzHs + CFs;COCHs==CFsCOCH,COCFs 





. 2-Trifluoromethylsalicylaldehyde 








F's 


+ HCN + Zn(CN)e + AIC]; + HCl == 


H 


D. 4-Trifluoromethylsalicylaldehyde 
F's CFs 


+ CHCls + NaOCl == 
H © OH 
CHO 


The dissociation constants of the copper chelates of 
these compounds were measured with the following results: 





COMPOUND 


Hexafluoroacetylacetone 
Trifluoroacetylacetone 
Acetylacetone 

Salicylaldehyde 
4-Trifluoromethylsalicylaldehyde 
0- Trifluoromethylsalicylaldehyde 


Experimental 


a. Preparation of Trifluoroacetylacetone. 

This compound was prepared by the method of 
Henne’®, 

b. Preparation of Hexafluoroacetylacetone. 

This compound was prepared by the method of 
Henne®, 

c. Preparation of m-Trifluoromethylphenol 

The procedure used in this case is essentially the 
same as that for aniline with the exception that the hydrol- 
ysis of the diazonium salt is carried out by the dropwise 
addition of the diazonium solution to 17 N H2SQO, through 
which a rapid stream of steam was passed. The product 
steam distilled as it formed. 

d. Preparation of 4- Trifluoromethylsalicylaldehyde. 

The general procedure described by Hickenbottom * 
for the preparation of salicylaldehyde from phenol was ap- 
plied to m-trifluoromethylphenol. It was anticipated that 
a mixture of 2-hydroxy,6-trifluoromethylbenzaldehyde, 
2-hydroxy,4-trifluoromethylbenzaldehyde and 2-trifluoro- 
methyl,4-hydroxybenzaldehyde would result, but only 4- 
trifluoromethylsalicylaldehyde was isolated. 

e. Preparation of p-Trifluoromethylnitrobenzene. 

This compound was prepared by fluorination of p- 
nitrobenzotribromide with SbFs. Attempts to carry out 
the fluorination by the procedure of Jones” resulted in a 
50 per cent yield. By carrying out the fluorination at 
40mm. Hg, the p-nitrobenzotrifluoride distilled as it 
formed and improved the yield to 84 per cent. 

f. Preparation of p-Trifluoromethylaniline. 

This compound was prepared by catalytic reduction 
of the corresponding nitro compound at 40 pounds pressure 
using PtO2z. 

g. Preparation of p-Trifluoromethylphenol. 

This compound was prepared through the diazonium 
compound in the same manner as for m-trifluoromethyl- 
phenol discussed earlier. | 

h, Preparation of 5-Trifluoromethylsalicylaldehyde. 

The Gatterman reaction as described by Walley’ 
for the preparation of 2,6-dihydroxy,4-trifluoromethyl- 
benzaldehyde from the corresponding resorcinol using 
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$- Trifluoromethylsalicylaldehyde 





CFs 
+ HCN + Zn(CN), + AICI, + HEI = 


OH OH 
Fig. 1. ~- Trifluoromethylsalicylaldehyde 
Zn(CN)2, AlCls, HCN and HCl was used to prepare this 


compound from p-trifluoromethylphenol. 5-Trifluarometh- | 


ylsalicylaldehyde melts at 62°C. and forms a 2,4-dinitro- 
phenylhydrazone which melts at 236-237°C. 

i. Preparation of 2-nitro,4trifluoromethylaniline. 

This compound was prepared from 2-nitro,4-trifluo- 
romethylchlorobenzene and NHs by the general procedure 
of Wohl’ for the preparation of o-nitroaniline from o- 
chloronitrobenzene. The yield is quantitative. m.p. 108°C. 
for 2-nitro,4trifluoromethylaniline. The nitro group can 
be reduced catalytically as for m-nitrobenzotrifluoride. 

j. Physical Measurements on Trifluoroacetylacetone, 
Hexafluoroacetylacetone, Salicylaldehyde, 4-Tri- 
fluoromethylsalicylaldehyde and 5-Trifluoromethyl- 
salicylaldehyde. 

The physical measurements on these compounds 
were carried out by titrating a water-dioxane solution of 
the chelates with NaOH in the manner described by Calvin’. 


Interpretation of Physical Measurements 


Calvin* found that as the electronegativity of the or- 
ganic residue increases the stability of the copper chelate 
decreases, The results obtained in this work agree with 
those of Calvin. 


COMPOUND pK 


Hexafluoroacetylacetone 
Trifluoroacetylacetone 
Acetylacetone 
4-Trifluoromethylsalicylaldehyde 
9-Trifluoromethylsalicylaldehyde 
Salicylaldehyde 


Summary 


1, The synthesis of 4-Trifluoromethylsalicylaldehyde 
and 5-trifluoromethylsalicylaldehyde has been presented. 

2. The dissociation constants of the copper chelates of 
trifluoroacetylacetone, hexafluoroacetylacetone, salicyl- 
aldehyde, 4-trifluoromethylsalicylaldehyde and 5-trifluoro- 
methylsalicylaldehyde and their apparent acid dissociation 
constants have been measured. 


PART TWO 


AN IMPROVED SYNTHESIS FOR 
F LUOROCHLOROBROMOACETIC ACID 


Introduction 


The purpose of this research was to prepare CFCIBr- 
CO2H whose salt could be degraded in the presence of 


tg 





4 - Trifluoromethylsalicylaidehyde 





CFs 


+ CHCl; + NaOCl 
H OH 


CHO 
Fig. 2. —- Trifluoromethylsalicylaldehyde 


iodine to give the asymmetrically substituted halogenated 
derivative of methane CFCI1BrI. A good synthesis proce- 
dure for the acid was desired to permit a practical reso- 
lution of the racemate into the optically active forms, with 
the hope that the latter could be degraded without loss of 
activity to the enantiomorphs of CFCIBrI. 


Historical 


CFC1BrCOzH was first prepared by Swarts® by the 
fluorination of CC1BrzCOCl with SbF's; the latter was 
made by oxidizing CClBr2zCHO. The only information 
available on the overall yield of CFC1IBrCO2H is Swarts; 
statement that the preparation of CCl1Brz2CO2H was diffi- 
cult, and that the small quantities of product obtained 
rendered the preparation of CFC1IBrCO2H very costly. 
Our problem included, therefore, a practical procedure to 
make CClBrz2CO2H before developing a good synthesis for 
CFCIBrCO2zH, 


Experimental 


a. Preparation of CC1IBr2COCl 
This compound was prepared by improving the fol- 
lowing sequence, which is listed here with the literature 
yields of its steps:* ” » 
yield(lit) 


CHCl=CClz2 + NaOC2H; a CHC1=CCl-OC2H; 81% 
2 | Brea 
HCCI1BrCClBr -OC2H; 
3 | KOH-C2 H; OH 
CC1Br=CCl-OCz H; 64% 
CCl1Br=CCl-OC2Hs+ Br, CC1Br,-CClBr-OC2H; 62% 
4 | heat 
CC1Br, -COC1+C2zHsBr 100% 


This represented.a 32 per cent overall yield. By using 
ether extractions of aqueous layers in steps 1 and 3 and 
by not subjecting the crude bromine addition products ob- 
tained in steps 2 and 4 to further purification, we obtained 
an overall yield of 73 per cent based on CCl2=CHCl. 

b. Preparation of CClBr2-CO2zC2 Hs 

This compound was prepared by treating CBr2Cl- 
COC1 with a 10 per cent excess of absolute ethyl alcohol. 
c. Preparation of CFCIBr-CO2Ce2Hs 
Attempts to prepare this compound by the method 
of Swarts® failed. By using HgF2 at 110°C. and 45-50 mm. 
of Hg the CFCIBrCOzC2H, distilled as it formed. A net 
yield of 81 per cent was obtained. 
d, Preparation of CFCIBr-CO2H 
An acid interchange with acetic acid gives an 
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85 per cent yield of CFC1Br-CO2H. The ethylacetate was 
removed through a one foot column at 60°C, and 70 mm. of 
Hg. 
e, Attempted Preparation of CFCIBr-CO2Ag 
Attempts to prepare this salt by the method of 
Henne’ for CFs-COz Ag failed. 
f. Preparation of CFCIBr-COz2Na 
This salt was prepared by the slow addition of 5 per 
cent NaOH to CFCIBr-CO2H cooled to 0°C. The yield is 
quantitative. 
g, Attempted Preparation of CFCIBrI 
Attempts to decompose CFC1Br-COz Na in the pres- 
ence of iodine as described by Hazeldine’* for CF3-COz2Na 
failed. 


Summary 


An improved synthesis for CC1Br 2-COC1 which in- 
creases the overall yield from 32 to 73 per cent has been 
presented. By treating this acid chloride with ethyl alco- 
hol CClBrz -COzC2Hs was obtained; this was then fluori- 
nated with HgF2 to give CFCIBr-CO2C2H,. CCIFBr-CO2H 
was obtained through an acid interchange with acetic acid. 

87 pages. $2.00. Mic 58-100 
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I. ACID CATALYZED RING OPENING 
REACTIONS OF cis AND trans-a- 
METHYLSTILBENE OXIDES. II. THE 
QUESTION OF TRANSANNULAR CONJUGATION 
IN DIELS ALDER ADDUCTS OF QUINONES. 


(Publication No, 24,170) 


James Turner Rudesill, Ph.D. 
Purdue University, 1957 





Major Professor: James H. Brewster 


The epoxide of cis-a-methylstilbene has been prepared 
by two independent routes. The action of sodium hydroxide 
and p-bromobenzensulfonyl chloride on threo-1,2-diphenyl- 
1,2-propanediol gave the cis epoxide, and the reaction be- 
tween perbenzoic acid and cis-a-methylstilbene could also 
be used to prepare the compound. This epoxide reacts 
with dilute aqueous acid or with organic acids to give an 
erythro diol or a hydroxyester which can be saponified to 
this diol, retention of configuration occurring in the ring 
opening reaction. Inversion of configuration is usually 
observed during epoxide ring openings, but a few cases of 
retention of configuration have been observed. 

The corresponding trans epoxide has also been pre- 
pared. It has been shown to react with benzoic acid and 
various substituted benzoic acids. It reacts with retention 
of configuration to give the corresponding threo hydroben- 
zoates. The exact location of the benzoate grouping could 
not be established. The trans epoxide also reacts with 
acidulated water to give the threo-1,2-diphenyl-1,2-pro- 
panediol. 


PART II 


Several adducts of quinones and various dienes were 
prepared and examined for possible transannular conjuga- 
tion between the isolated and conjugated double bonds. 

This transannular conjugation should modify the ultraviolet 
absorption spectrum normally presented by the ene-dione 
system, An examination of the spectra failed to reveal 


_ any significant change from the expected values for the 


ene-dione system. It was concluded that no significant 
transannular conjugation is present in the undisturbed 
molecule. Several attempts were made to force such con- 
jugation by conjugate addition to the diene-quinone adducts. 
These attempts failed. 80 pages. $2.00. Mic 58-101 


SPECTROPHOTOMETRIC STUDIES 
OF METAL PORPHINES 


(Publication No. 23,908) 


Daniel Walter Thomas, Ph.D. 
Clark University, 1957 


Supervisor: Arthur E, Martell 


From a study of the infrared, visible and ultraviolet 
spectra of metal porphines, the nature of the codrdinate 
linkage between the metal and the porphine ligand has been 
investigated. Three ligands, tetraphenylporphine, and its 
para methoxy and para chloro derivatives were chosen, 
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and for each ligand the copper (II), nickel (II), cobalt (II), 
palladium (II), and platinum (II) chelates were prepared, 
many of them for the first time. The metals were chosen 
on the basis of their tendencies toward the formation of 


square planar complexes. The parent compound, porphine, 


and its nickel (II) chelate have also been prepared and 
studied for comparison with tetraphenyl derivatives. 

Absorption spectra were obtained in the 700 to 350 my 
region in benzene solutions at concentrations of 10 °M 
with a Beckman DU quartz spectrophotometer and a Cary 
Model 14 recording spectrophotometer. Infrared spectra 
were recorded for all compounds in a potassium bromide 
medium with a Perkin-Elmer Model 21 double beam spec- 
trophotometer over the region 4000 to 400 cm. *. Por- 
phine and its Ni (II) chelate were measured to 650 cm. °*. 

The wave length maximum of the strong absorption 
band in the visible region for all the tetraphenylporphine 
and p-substituted tetraphenylporphine chelate compounds 
is observed to depend upon the nature of the metal ion, 
and the absorption maximum is lowered in wavelength in 
the order Cu(II) > Co(II) > Ni (II) > Pd(II) > Pt(I). The 
main effect of the p-methoxy and p-chloro substituents on 
the visible spectrum of each metal chelate studied is to 
shift the main absorption band of the corresponding un- 
substituted tetraphenylporphine chelate to longer wave- 
lengths in the order -OCHs > Cl, For each metal chelate 
of tetra-(p-methoxyphenyl)-porphine and tetra-(p-chloro- 
phenyl)-porphine the intensities of the main absorption 
band, the Soret peaks, as well as the weaker absorption 
bands, are greater than those of the corresponding tetra- 
phenylporphine chelate. The order of wavelength shift of 
the K absorption band of all compounds with the various 
metal ions, and the bathochromic shift of the K absorption 
band of the substituted tetraphenylporphines for each 
metal chelate of tetraphenylporphine is correlated with 
the strength of the metal-ligand bonding, and from this 
correlation it is concluded, that for each metal, the meth- 
oxy and chloro groups weaken the metal-ligand bonds of 
the porphine system. This behavior is indicative of an 
electron withdrawal effect upon the porphine nitrogen 
atoms, as a result of the inductive effects of these substi- 
tuents. 

The frequencies in cm, * of the in-plane metal-ligand 
vibrations of tetraphenylporphine, and its p-methoxy and 
p-chloro derivatives, and the Ni(II) chelate of porphine 
are summarized below: 


Metal 








TPP p-OCH;TPP p-Cl TPP Porphine 


Cu (II) 1004 998 1000 
Co (II) 1005 1001 1002 
Ni (II) 1007 1002 1004 995 
Pd (II) 1014 1016 1013 
Pt (1) 1019 1020 1014 


If the mass effects for Cu(II), Co(II) and Ni(II) are neglec- 
ted, these frequencies indicate that the bond strength in- 
creases for each tetraphenylporphine ligand in the order 
Cu(II), Co(II), Ni(II), < Pd(II) < Pt(II). Moreover, for any 
one metal of the above series, with the exception of the 
Pd(I) and Pt(II) chelates of tetra-(p-methoxypheny]l) - 
porphine, the metal-ligand frequencies decrease in the 
order TPP > p-Cl TPP > p-OCHsTPP. This relation- 
ship suggests that the bonding within the methoxy substi- 
tuted ligand is weaker than the bonding in the chloro sub- 





stituted compound, Since these frequencies follow the 
electron-attracting properties of the para-substituted 
groups, the interactions of the methoxy and chloro substitu- 
ents with the metal-ligand bonds is mainly an inductive 
rather than a resonance effect. The low metal-ligand fre- 
quency of Ni(II) porphine suggests that the metal-ligand 
bond in this chelate compound is weaker than the bond in 
the corresponding Ni(II) tetraphenylporphines. 

A number of frequency assignments are suggested for 
the porphine ring system, and on the phenyl and substituted 
phenyl rings as well. In addition, certain correlations be- 
tween the spectra and the structure of the porphines are 
indicated. 83 pages. $2.00. Mic 58-102 


THE SYNTHESIS OF SOME HETEROCYCLIC 
THIOSEMICARBAZONES AS POTENTIAL 
ANTIVIRAL AGENTS 


(Publication No. 24,573) 


James Edward Van Verth, Ph.D. 
Indiana University, 1957 


Although no chemotherapeutic agent has yet been shown 
to inhibit virus infections in man, the most active com - 
pounds in tests with laboratory animals appear to be cer- 
tain thiosemicarbazones.’ With the exception of benzalde- 
hyde thiosemicarbazone and some of its derivatives, most 
of the thiosemicarbazones possessing the highest activity 
are those in which the thiosemicarbazone group, 
=NNHCSNH2, is separated by two carbon atoms from a ni- 
trogen or sulfur atom,” such as thiosemicarbazones of 
certain ax-oximinoketones and carbonyl derivatives of in- 
dole and thiophene. In view of these results it was of inter- 
est to prepare for antiviral screening thiosemicarbazones 
of thiazole and imidazole aldehydes, in which any position 
of the carbonyl-thiosemicarbazone group on the heterocy- 
clic ring is such that the desired structure is obtained. 

Most of the thiazole aldehydes were obtained by the 
ester reduction procedure of McFadyen and Stevens.* This 
involved the conversion of the ester to its hydrazide, the 
benzenesulfonyl derivative of which was treated, in glycol 
solution at 160°, with anhydrous sodium carbonate to pro- 
duce the aldehyde. The yields varied according to the po- 
sition of the formyl group, decreasing in the following 
order: 5-position>4-position>2-position. A new mech- 


anism for the McFadyen-Stevens reaction was suggested 


by a study of the reactions of 1-benzenesulfonyl-2-(4- 
methyl-5-thiazolecarbonyl)-hydrazines with various 
electron-donating and -withdrawing groups in the para- 
position of the benzene ring. 

The monocyclic thiazole esters were obtained by the 
reactions of ax-halocarbonyl compounds with thioamides. 
Ethyl 2-benzothiazolecarboxylate was obtained by the per- 
manganate oxidation of the corresponding carbinol, fol- 
lowed by conversion of the resulting acid to the chloride, 
and its reaction with ethanol. The same ester was pre- 
pared much more easily by the reaction of diethyl oxalate 
with 2-aminobenzenethiol, thus accomplishing in one step 
what formerly required four to six steps. The reactions 
of diethyl oxalate with o-aminophenol and o-phenylenedi- 
amine proceeded in different fashions, however, to yield 
o,0'-dihydroxyoxanilide and 2, 3-quinoxalinediol, 
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respectively. In neither case could an oxazole or imid- 
azole ester be isolated. Zinc chloride increased the reac- 
tion rates, but did not change the natures of the products. 

2-Benzimidazolecarboxaldehyde was obtained by treat- 
ment of the corresponding carbinol with selenium dioxide. 
Similar treatment of 2-methylbenzimidazole produced only 
a small amount of the aldehyde, and no aldehyde could be 
obtained by oxidation of 2-methylbenzimidazole with chro- 
mium trioxide in acetic anhydride, or by reaction of 2- 
chloromethylbenzimidazole with hexamethylenetetramine. 

Thiosemicarbazones were prepared by reaction of al- 
dehydes with thiosemicarbazide in dilute ethanol. With the 
heterocyclic derivatives, a little acetic acid was added as 
catalyst, as previously recommended‘ for thiophene deriv- 
atives, but this was not found necessary for the preparation 
of some benzenoid and aliphatic thiosemicarbazones. Of 
the known compounds, in nearly every case much better 
yields were obtained than had been previously reported. 

Several of the thiazole thiosemicarbazones exhibited 
activity againts vaccinia virus comparable to the previ- 
ously most active compounds, 4-thiazolecarboxaldehyde 
thiosemicarbazone being, however, much less active than 
the 2- and 5-thiazole derivatives. The thiosemicarbazone 
of 2,6-dichlorobenzaldehyde was also quite active. 

150 pages. $2.00, Mic 58-103 
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SURFACTANT EPOXIDE POLYMERS 
OF STEROIDAL COMPOUNDS 


(Publication No, 24,348) 


William Francis Head, Jr., Ph.D. 
The University of Florida, 1957 


A series of non-ionic surface active agents has been 
prepared using various ursolic acid derivatives and cholic 
acid as epoxide reaction initiators. These initiators in- 
cluded both pure and crude ursolic acid, ursonic acid, 
sodium and calcium ursolates, methyl ursolate, acetyl 
ursolyl amide, ursolyl amide, ursolyl amine C-2, ursolyl 
amine C-28, and cholic acid, Successful polymerizations 
were obtained using ethylene oxide and propylene oxide 
with each initiator. 

The reactions were carried out, in a stainless steel 
bomb, by heating the initiator, epoxide, and catalyst, under 
pressure, at various temperatures. Catalysts employed 
were usually sodium hydroxide or potassium hydroxide. 
After reaction, as was shown by a pressure decrease 
without alteration of heat input, the polymer masses were 





removed from the bomb liners and purified by a charcoal 
decolorization technique. These materials were then ana- 
lyzed for molecular weights using end-group analysis, 
ebullioscopic, and saponification methods. The probable 
structure, chain length distribution, percentage polyepoxide 
content, solubility in various solvents, HLB value, and 
other specific properties were determined when possible. 
Special blank reactions were carried out in order to see if 
side reactions were of importance in forming the polymer 
masses. 

Epichlorohydrin, glycidol, and styrene oxide as mono- 
mers and ursolic and cholic acids as initiators were used 
in attempts to prepare steroidal polymers with highly 
branched side chains or side chains which could be cross- 
linked. These reactions were not successful; therefore, 
desired products were not obtained. Factors influencing 
the reactions were reviewed in an effort to explain the re- 
sults. 

To induce water solubility for purposes of minimizing 
formulation problems and with the hope of retaining physi- 
ological activity, ethylene oxide polymers of vitamin A, 
vitamin D, vitamin E, testosterone, estradiol, and corti- 
sone were prepared. These polymers were soluble in both 
water and alcohol. Molecular weight and polymer chain 
length data were obtained for each compound, Pharma- 
cological testing will be undertaken to determine their 
therapeutic value. 

The ethylene oxide and propylene oxide polymers of 
ursolic acid, its derivatives, and cholic acid were evaluated 
for their application as surface active agents. Surface 
tension and interfacial tension measurements, oil-in-water 
and transparent emulsion tests, wetting tests, and water - 
in-oil ointment tests were performed using various com- 
mercial surfactants as standards. 

110 pages. $2.00. Mic 58-104 
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EXPERIMENTAL STUDY OF DIFFUSION 
AND VISCOSITY IN VARIOUS AQUEOUS MEDIA 


(Publication No. 23,891) 


Amilcare Biancheria, Ph.D. 
Clark University, 1957 


Supervisor: G, Kegeles 


The Stokes-Einstein equation, relating diffusion to the 
macroscopically observed viscosity, was derived on the 
basis that the solvent medium presents a continuum to the 
diffusing particle. In many cases, the general form of the 
relation has appeared to be applicable outside its proper 
validity range. The data of Stokes, Dunlop and Hall for the 
diffusion of iodine into several organic solvents exempli- 
fies this point. However, the data of Longsworth for the 
temperature dependence of diffusion and the data of Lamm 
and Sjostedt for the diffusion of water through glycerin, 
indicate that in those cases where the solvent media can 
no longer be considered a continuum, the diffusion process 
is not determined simply by the macroscopic viscosity. 
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This investigation was undertaken to provide precise 
additional data on diffusion in discontinuous media for the 
purposes of examining the validity of the general form of 
the Stokes-Einstein relation and of furnishing a possible 
basis for future theoretical considerations. 

Basically, the investigation entailed the observation of 
diffusion of glycolamide and acetamide into various aque- 
ous solutions. The viscosities of these solutions were held 
at approximately 3% or 6% above that of pure water by 
controlling the concentration of the third domponent added 
to increase the viscosity. Third components of varying 
molecular size were employed in the hope that this pa- 
rameter could be used to correlate the solvent macro- 
scopic viscosity with its effect on diffusion of the small 
molecules. 

The data obtained showed that in all cases the incre- 
ments of macroscopic viscosity above that of pure water 
were reflected only partly in the diffusion process. For 
experiments where various polyvinyl alcohol solutions 
were employed as constituents of the solvents, it was found 
that the diffusion process was essentially independent of 
the increment of viscosity above that of pure water, The 
results indicated that as the molecular size of the third 
component decreases, and hence the media became more 
continuous, the deviations from the Stokes-Einstein rela- 
tion also decreased, 

The results for both glycolamide and acetamide as dif- 
fusing solutes were correlated with the volume fraction, 
®, of the third component added to increase the viscosity. 
The relation employed was D/D, = (1 = a ®); D is the dif- 
fusion coefficient at this volume fraction of the third com- 
ponent and D, is the diffusion coefficient in the absence of 
the third component; the slope, a, has an experimental 
value of 1.66. The equation represents the data with an 
average deviation of + 0.16%. According to the Stokes- 
Einstein relation, a slope of zero is expected for a plot of 
D/D, vs. © at constant macroscopic viscosity. 

The correlation equation employed is analogous to the 
“obstruction effect” relation derived by Wang for the. self- 
diffusion of water in solutions of large molecules. The 
slope obtained from this investigation may be compared to 
Wang’s theoretical value of a equal to 1.5 for large unhy- 
drated spherical molecules. Although it is not possible to 
attach any very precise theoretical significance to such a 
comparison, it may be noted that this coefficient would in- 
crease due to Brownian motion of the obstructing molecule, 
an effect which would have to be taken into account for 
small molecules, The fact that the data can be correlated 
accurately by the relation given suggests a diffusion mech- 
anism similar to the “obstruction effect” of Wang, and 
raises the possibility of employing the relation to corre- 
late two component diffusion data at low concentrations. 

The data were felt to be sufficient to show that in dis- 
continuous media, the diffusion process is not directly de- 
pendent on the macroscopically observed viscosity, and 
that equations of the Stokes-Einstein type are not applica- 
ble in these systems. 56 pages. $2.00. Mic 58-105 





THE SOLUBILITY OF SOME SALTS OF 
CIS- AND TRANS-DINITROTETRAMMINE 
COBALT III IN MIXED SOLVENTS 


(Publication No, 24,092) 


Henry Lawrence Clever, Ph.D. 
The Ohio State University, 1951 


INTRODUCTION 


The object of the investigation was to determine the 
variation of solubility of some strong electrolytes with di- 
electric constant in mixed solvents and to correlate the 
results with existing theories of the solubility of electro- 
lytes. 

Two predictions of the variation of solubility with di- 
electric constant were tested. The Born equation’ 


(Ss 5) 


log => == 


So Zi Ze e” 


(2) (2.303) KTr 


predicts that if the ionic radius and temperature are con- 

stant, the logarithm of the solubility at zero ionic strength 
will decrease linearly with the reciprocal of the dielectric 
constant. 

The Ricci-Davis empirical relation? based on the as- 
sumption that the mean activity coefficient of an electro- 
lyte in its saturated solution is a constant independent of 
solvent and that the Debye-Huckel limiting law holds that 


(2) 
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predicts that the logarithm of the solubility will decrease 
linearly with the logarithm of the dielectric constant with 
a slope of three. 

The present research extends the work of Mayper,* who 
determined the solubility of flavo and croceo sulfate in 
water -dioxane at 25° C., and the work of Blosser,* who 
determined the solubility of flavo and croceo picrate in 
water -ethanol at 25° C. 


EXPERIMENTAL 


The sulfate, iodate, picrate, permanganate, and dl- 
dinitrodxalatodiammine cobaltate of the univalent cations 
cis -dinitrotetrammine cobalt II, henceforth called flavo, 
and trans-dinitrotetrammine cobalt II, henceforth called 
croceo, were prepared and purified. 

The solubilities of the sulfates were determined in 
water -dioxane at dielectric constants lower than those 
studied by Mayper® at 25° C. and over the full range at 
15° C., and in water-ethanol and water-acetone mixed sol- 
vents at 15and 25° C. The solubilities of the picrates were 
determined in water -dioxane mixed solvents at 15.5 and 
25° C. and in water-acetone mixed solvents at 25° C. The 
solubilities of the iodates and dl-dinitrooxalatodiammine 
cobaltates were determined in water-dioxane, water - 
ethanol, and water-acetone mixed solvents at 15 and 25° C. 
The solubilities of the permanganates were determined in 
water at 15 and 25° C. | 

The solutions were saturated by tumbling the solvent 
and excess salt end over end at 14 r.p.m. in sealed, black 
paint—coated, 80 ml. sample tubes in a water bath whose 
temperature was controlled to 25.00 + 0.01° C. and 15.00 + 
0.05 C, 
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TABLE I 


THE SOLUBILITY OF CROCEO AND FLAVO PICRATE IN WATER-DIOXANE 
AND WATER-ACETONE MIXED SOLVENTS 





Croceo Picrate 


Flavo Picrate 





Water-Dioxane Water-Acetone 


Water-Dioxane Water-Acetone 





25.0° 15.5° 25.10 


25.0° 15.5° 25.19 





Acetone 


wt. % 


Sol.by 
m./1. 


Sol.by 
m./1. 


Dioxane Dioxane 


wt. % 


Sol. by 
m./1. 


Dioxane Acetone 


wt. % 


Dioxane 


wt. % 


Sol. by 
m./1. 


Sol.by 
m./1. 


Sol. by 
m./1. 
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03.2 
97.0 
60.7 
64.4 
68.1 
75.5 
82.9 
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.0076 
.0074 
.0068 
.0055 
.0051 
0044 
.0044 
.0045 
0052 
0067 
.0085 
0111 
.0138 
0147 
.0149 
.0152 
,0138 
.0106 
.0058 
.0016 


.0050 
.0036 
.0030 
.0027 
.0029 
.0035 
.0067 
.0084 
-0081 
-0085 
.0076 
.0039 
.00021 
.000068 
.000016 


0.0 

4.0 
10.0 
12.1 
20.7 
22.9 
36.6 
51.4 
67.4 
75.8 
84.6 
93.7 


.0076 
-0085 
.0099 
.0089 
.0089 
.0095 
.0131 
.0194 
.0231 
.0217 
.0162 
.0069 
.0015 
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68.2 
75.6 
80.5 
85.4 


.0017 
.0019 
.0020 
.0022 
.0026 
.0029 
.0031 
.0024 
.0024 
.0025 
.0029 
.0030 
.0041 
.0047 
-0055 
.0059 
.0058 
.0049 
.0039 
:0032 


0.0 

0.1 
10.3 
15.4 
17.9 
20.5 
23.0 
25.6 
44.5 
90.7 
00.7 
63.2 
70.6 
81.7 
95.1 


.0011 
.0013 
.0015 
.0018 
.0013 
.0013 
.0014 
.0015 
.0024 
.0032 
.0035 
.0038 
.0037 
.0023 
.00088 
.00028 
-00005 


.0017 
.0019 
.0023 
.0038 
.0073 
.0135 
.0196 
.0170 
.0083 
.0024 


95.1 .00039 
97.6 .00009 
100 .00002 




















90.3 .0017 
97.6 .00037 
100 .00006 




















The solubility was determined by analyzing a known 
volume of the saturated solution for the ammonia of the 
complex ion by a modified Kjedahl procedure. 

_ The solubilities and composition of the mixed solvents 
are summarized in Tables I and I. 

The mean activity coefficient of the salt in its saturated 
solution in water and at least one composition of each of 
the mixed solvents was determined by measurement of the 
effect of added potassium chloride on the solubility. The 
mean activity coefficients of the salts in their saturated 
solutions, the observed salt effect slope, and the calculated 
salt effect slope from the Debye-Huckel limiting law are 
summarized in Table III. 


CALCULATION AND DISCUSSION 


Croceo and flavo picrate. — There was no simple rela- 
tionship between solubility and dielectric constant for the 
picrates in either solvent tested. As the proportion of di- 
oxane in the water-dioxane solvent increased, the solubility 
of croceo picrate, at 10 per cent dioxane, first decreased 
to a minimum, the solubility being about 1/2 that in water; 
it then increased, at 61 per cent dioxane, to a maximum of 
about 2 times the solubility in water; and finally it de- 
creased to a solubility in pure dioxane about 1 _ that in 

1000 
water. Flavo picrate was only 1/5 as soluble as the solu- 
ble as the croceo picrate in water, The solubility of flavo 
picrate increased, as dioxane was added, to about twice its 
solubility in water at 17 per cent dioxane; there was then 
a sharp decrease in solubility, which was followed by an 
increase to a maximum of about 4 times the solubility in 
water at 64 per cent dioxane; the final stage was a de- 








crease in solubility to pure dioxane, At about 90 per cent 
dioxane the solubility of the flavo salt became greater than 
that of the croceo salt. 

In water -acetone solvent the croceo picrate solubility 
first increased to a maximum of three times its solubility 
in water at 67 per cent acetone, then decreased to a solu- 
bility of about 1/5 that in water in pure acetone. The flavo 
picrate solubility increased as the proportion of acetone 
in the solvent was first increased to a maximum of 13 
times the solubility in water at 73 per cent acetone, then 
decreased to about 1-1/2 the solubility in water in pure 
acetone. At about 85 per cent acetone the flavo picrate 
became more soluble than the croceo picrate, ; 

Evidence was found that one mol. of dioxane was asso- 
ciated with each mol. of both the croceo and flavo picrate 
in the solid residue. 


Solubility and solvent composition, -— The solubility of 
the iodate, sulfate, and dl-dinitro(éxalatodiammine co- 
baltate decreased most rapidly m water-ethanol, least 
rapidly in water-dioxane, and at a medium rate with 
water -acetone. 





Solubility and dielectric constant. — The iodate and 
sulfate of both cations decreased in solubility with de- 
creasing dielectric constant; however, a plot solubility 
against dielectric constant gave a separate curve for each 
mixed solvent, 

The dl-dinitrooxalatodiammine cobaltate solubility 
showed little dependence on dielectric constant in water- 
dioxane, especially at high dielectric constant, but de- 
creased with decreasing dielectric constant in water- 
ethanol and water-acetone mixed solvents. 
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TABLE I 


THE SOLUBILITY OF CROCEO AND FLAVO SULFATE, IODATE, dl-DINITROOXALATODIAMMINE 
COBALTATE IN MIXED SOLVENTS AT 15 AND 25° C. 





Water-Dioxane Water-Ethanol Water- Acetone 





25.0° C. 
Acetone Sol .by 


15.0° C. 
Acetone Sol. by 
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Ethanol | Sol.by | 


15.0° C. 
Dioxane Sol.by 


25.0° C. 
Dioxane Sol. by 
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m./1. 


wt. % 


m./1. 


wt. % 


m./1. 


wt. % 
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.00226 
.00138 
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.000500 
-000289 
.000191 
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.00241 
.00217 
.00172 
.00118 
.000569 
.000082 











Croceo Iodate 





.0202 
.0189 
.0172 
.0152 
.0117 
-00849 
.00592 
.00290 
.00108 
.000361 
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.000011 


.0202 
.0178 
.0151 
.0130 
-00820 
.00515 
.00283 
.00138 
.0006 73 
.000355 
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.000108 
-000042 


0.0 

4.0 
12.1 
27.4 
40.2 
99.3 
84.6 


.0286 
.0212 
.0120 
.00444 
.00213 
.000551 
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Flavo Iodate 





.0399 
.0374 
.0343 
.0316 
.0249 
.0191 
.0125 
.00654 
.00212 
.000295 
.000061 
.000019 
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- 





Flavo Permanganate 





| .0168 
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.0399 
.0343 
.0289 
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.00983 
.00547 
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.000372 
.000151 
.000032 
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COMPARISON OF DEBYE-HUCKEL LIMITING LAW OBSERVED AND CALCULATED SLOPES: MEAN 
ACTIVITY COEFFICIENTS OF SALTS IN THEIR SATURATED SOLUTIONS 


TABLE II 








Water 
plus 


Organic 
wt. % 


D 


Anion 


Slope, 


Calculated 


Slope, Observed 


Mean Activity Coefficient 





Croceo 


Flavo 


Croceo 


Flavo 





Water 

Dioxane 
Dioxane 
Ethanol 
Ethanol 
Ethanol 
Acetone 
Acetone 


Water 

Dioxane 
Ethanol 
Acetone 


Water 

Dioxane 
Dioxane 
Ethanol 
Ethanol 
Acetone 
Acetone 


Water 

Dioxane 
Dioxane 
Dioxane 
Dioxane 


0 
22.3 
40.8 
20.2 
39.8 
45.0: 
23.1 


Iodate 
Iodate 
Iodate 
Iodate 
Iodate 
Iodate 
Iodate 
Iodate 


Sulfate 
Sulfate 
Sulfate 
Sulfate 


dl-dinitro- 
oxalato- 
diammine 
cobaltate 
cobaltate 
cobaltate 
cobaltate 


Picrate 
Picrate 
Picrate 
Picrate 
Picrate 


0.498 
0.786 
1.254 
0.631 
0.838 
0.948 
0.656 
0.855 


1.013 
1.526 
1.289 
1.323 


0.506 
0.669 
0.741 
0.536 
0.645 
0.533 
0.653 


0.506 
0.611 
0.678 
0.763 
1.26 


0.475 
0.600 
0.790 
0.585 
0.835 
0.87 

0.655 
0.840 


0.480 
0.695 
1.15 
0.705 
1.17 
1.16 
0.675 
0.915 


0.93 
1.27 
1.32 
1.22 


0.58 


0.78 


0.85 


0.69 


0.55 
0.65 
0.60 
1.11 


0.859 
0.882 
0.902 
0.917 
0.933 
0.91 

0.920 
0.933 


900 + .027 


0.8 


9 


0.84 
0.87 
0.91 
0.89 
8 + .02 
0.97 
0.97 


0.98 


0.97 


7+ .00 
0.90 
0.92 


0.83 


0.801 
0.798 
0.809 
0.863 
0.903 
0.87 
0.782 
0.859 
.835 + .038 
0.79 
0.82 
0.87 
0.85 
.83 + .03 
0.94 


0.92 


0.95 
0.94 
94+ .01 
0.95 
0.92 
0.90 
0.85 

















.83 + .04 .91 + .03 

















Heats of solution. — Heats of solution were estimated 
from the solubilities at 15 and 25° C. A plot of heat of so- 
lution against dielectric constant showed that the heat of 
solution increased most rapidly as the dielectric constant 
decreased in water-ethanol and increased least rapidly 
(or sometimes decreased) in water-dioxane solvent; the 
heat of solution in water-acetone solvent was intermediate 
in behavior. An exception is the flavo sulfate, for which 
the increase in heat of solution with decrease in dielectric 
constant was greater in water -dioxane than in water - 
acetone, while in water -ethanol the heat of solution first 
increased and then decreased to a value less than that in 
pure water. The increase in heat of solution with de- 
crease in dielectric constant can be explained by a lower 
heat of solvation as the organic portion of the solvent in- 
creases, The decrease in heat of solution is not so easily 
explained, 





The Born equation. - Plots of log s against 1/D for 
various salts (other than the picrates) and solvents showed 
the linear relation required by the Born equation only in 
the case of the flavo sulfate in water-ethanol. For the 
other solutes the solubility at lower dielectric constants 
was always greater than that predicted by the Born equa- 
tion from measurements in the solvents of higher dielec- 
tric constant. 

Since the Born equation is properly applied only at 
zero ionic strength, the flavo and croceo iodate solubili- 
ties at 15° C. were corrected to zero ionic strength by 
(1) use of the experimentally determined activity coeffi- 
cients and (2) the Debye-Huckel limiting law. A plot of 
log s (corrected) against 1/D showed no substantial im- 
provement in linearity, and in consequence no attempt to 








correct to zero ionic strength was made for the other sol- 
utes. 

Deviations from the Born equation appeared at a dielec- 
tric constant of 72 to 74 in water -ethanol and water -acetone 
and at about 60 in water-dioxane mixed solvents. 

The Born mean ionic radius was calculated for each 
salt, taking water as the reference point and assuming a 
straight line relation to each of the experimentally deter - 
mined points in the mixed solvents. The radii increased 
as dielectric constant decreased. In water-ethanol and 
water -acetone the calculated radii were only 1/4 to 1/3, 
and in water- dioxane 1/2, those estimated from crystallo- 
graphic data. An exception were the radii of the dl- 
dinitrooxalatodiammine cobaltate in water-dioxane, which 
were 2 to 7 times the crystallographic radii. 


The Ricci-Davis relation. — An assumption of the Ricci- 
Davis relation is a constant mean activity coefficient of the 
salt in its saturated solution independent of the solvent. 
This was found to be only approximately true (cf. Table I). 

The plots of log s against log D were generally linear; 
exceptions were flavo dl-dinitrooxalatodiammine cobaltate 
in water -dioxane and water-acetone and croceo dl-dinitro- 
oxalatodiammine cobaltate in water-dioxane. Only in water- 
dioxane mixed solvents were the slopes approximately the 
predicted slope of three. In water -ethanol and water -acetone 
mixed solvents the slopes were 2 to 3-1/2 times the pre- 
dicted slope of three. Although the Ricci-Davis relation 
does not hold with the predicted slope of three, the linear 
relationship between log s and log Dmay be of significance. 





Bjerrum ion association. — The degree of association 
and minimum distance of closest approach for which no 
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association would take place were calculated from the 
Bjerrum ion association theory.” The mean distance of 
closest approach was taken as twice the calculated Born 
radius in the calculation. The calculation showed that 
some association could occur for all the salts except the 
dl-dinitrooxalatodiammine cobaltates in water -dioxane. 

If the mean distance of closest approach had been taken 
as that estimated from crystallographic data, only the sul- 
fate could associate at the concentrations concerned here. 

The association is in the right direction to explain the 
deviation from the Born equation, but association of 
greater than 95 per cent would be necessary to make the 
Born equation linear, The calculated association was of 
the order of 10 per cent or less, except for flavo iodate in 
40 per cent ethanol, in which case it was 18 per cent. 


SUMMARY Snes 
1, The sulfate, iodate, picrate, permanganate, and dl- 


dinitrooxalatodiammine cobaltate of both the croceo (trans- 


dinitrotetrammine cobalt III) and flavo (cis-dinitrotetram - 
mine cobalt III) were prepared and purified. The solubili- 
ties of the sulfate, iodate, and dl-dinitrooxalatodiammine 
cobaltate were determined in water-dioxane, water- 
ethanol, and water-acetone at 15 and 25° C. The picrates 
solubilities were determined in water -dioxane at 15.5 and 
25° C. and in water-acetone at 25° C. The permanganates 
solubilities were determined in water at 15 and 25° C., 

2. The effect of potassium chloride as added electro- 
lyte was determined in water and at least one solvent mix- 
ture in each of the mixed solvents for every salt studied. 

3. Croceo and flavo picrate show no regular change of 
solubility with dielectric constant, but instead show max- 
ima and minima as solvent changes from pure water to 
pure organic solvent. 

4. At isodielectric constant the same salt in the three 
mixed solvents shows different solubilities; this indicates 
specific solvent effects in addition to the effect of changing 
dielectric constant. : 

0. The Born equation holds only to a dielectric con- 
stant of 72 to 74 in water-ethanol and water-acetone and 
a dielectric constant of about 60 in water-dioxane mixed 
solvents. 

6. The assumption of the Ricci-Davis relation of a 
constant mean activity coefficient of a salt in its saturated 
solution independent of solvent is only approximately true. 
The plot of log s against log D approaches the predicted 
slope of three only in water-dioxane; however, the plot is 
generally linear but has a greater slope in the other mixed 
solvents. 

7. Calculation of Bjerrum ion association using twice 
the calculated Born radius as the mean distance of closest 
approach shows that association is possible in all but one 
case. The degree of association is not great enough to 
explain deviations from the Born equation. 
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SURFACE CHEMISTRY IN THE 
SYSTEM ITRON-MERCURY 


(Publication No. 25,052) 
Blanton Charles Duncan, Ph.D. 
State College of Washington, 1957 


The system iron-mercury was investigated in order to 
determine if the potential of the cell 


Fe(Amalgam) |Fe**, aqueous |Fe 


and the desorption isotherm of mercury from iron amal- 
gam offer a method of evaluating the surface tension of a- 
iron crystals at room temperature. The potential of cells 
of the above type were ~0.03 volts. Efforts to measure 
mercury desorption isotherms in a vacuum system con- 
taining greased joints were unsuccessful because of con- 
tamination of the iron surface by residual gases in the 
vacuum system. Negative results were also achieved when 
iron powders treated with hydrogen at 400 to 500° C were 
exposed to mercury vapor. It is suggested that the ad- 
sorption of mercury vapor offers a useful criterium for 
the existence of a metallic iron surface. An approximate 
calculation indicates that the potential of iron amalgam is 
consistent with a surface tension of a-iron of the order of 
10* ergs/cm’. 68 pages. $2.00. Mic 58-107 


CHEMICAL REACTIONS OF BROMINE 
ACTIVATED BY NUCLEAR PROCESSES 
IN ORGANIC COMPOUNDS 


(Publication No. 25,318) 


James Bowen Evans, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor John E, Willard 


The purpose of this work was to obtain a better under - 
standing of the chemical effects of nuclear activation of 
halogen atoms in organic media, Attention was centered 
on aromatic compounds, since these have been studied rel- 
atively little compared to the alkyl halides and since there 
are inconsistencies in the literature dealing with them. 

The organic yield (i.e., the fraction of radioactive bro- 
mine present in organic combination) following neutron 
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irradiation of unpurified bromobenzene was found to vary 
from 49 to 61%. The organic yield from any single prepa- 
ration of carefully purified material was much more re- 
producible, but was very sensitive to slight variations in 
the method of purification employed. All methods in- 
creased the organic yield, the highest value being 90%, ob- 
tained when ozonolysis was used. Two factors related to 
the irreproducibility have been investigated. One is the 
formation of a compound which is slowly hydrolyzed by the 
extracting agent, The other is the strong dependence of 
the organic yield on scavenger concentration, The organic 
yield is reduced from 90 to 30% by the presence of 3 mole 
per cent bromine. The value of 30% is reproducible and 
independent of the method of purification, The formation 
of the hydrolyzable compound is completely eliminated by 
this concentration of bromine. 

During the course of the work of this thesis, it was dis- 
covered that the trace products produced from the nuclear 
reactions can be separated, carrier free, by means of gas 
chromatography. The instrumentation employed for the 
identification and quantitative determination of these trace 
radioactive compounds is presented. A scintillation coun- 
ter, feeding through a counting rate meter to one pen of a 
two-pen recorder, has been used to detect the compounds. 
A conventional thermal conductivity cell fed to the second 
pen of the recorder. Carriers for the suspected products 
were added to the irradiated sample and the superposition 
of peaks from the two detectors served to identify the com- 
pounds, 

Using the gas chromatographic technique, it has been 
found that only a few products result from nuclear reac- 
tions in aromatic systems contrasted to the multiplicity of 
products formed as a result of the same reactions in ali- 
phatic systems. In solutions of 3 mole per cent bromine 
in fluorobenzene, chlorobenzene and bromobenzene, these 
products have been identified as bromobenzene, the bro- 
mofluoro- or bromochlorobenzene isomers andthe dibromo- 
benzene isomers, In pure bromobenzene, an additional 
compound tentatively identified as benzyl bromide is also 
produced, Only one compound has been detected from the 
neutron activation of pure iodobenzene. Although the major 
products from the neutron activation of pure chlorobenzene 
were chlorobenzene and the dichlorobenzene isomers, 
about 10% of the organic activity appeared as a variety of 
lower boiling aliphatic compounds. 

The products from the (n, X¥) and isomeric transition 
reactions of bromine in normal propyl bromide were 
studied in detail during the development of the gas chro- 
matographic technique. This technique detected 21 differ - 
ent products, contrasted to only 10 which had been detected 
by conventional carrier distillation. Data on a gamma ra- 
diation effect on propyl bromide are also present. 

In all of the systems studied, activation by the (n, %) 
process formed the same products, in nearly the same 
amounts, as activation by the isomeric transition process, 
This leads to the conclusion that the chemical reactions 
following the two methods of activation are probably due to 
the same cause. 

The organic yields of the three bromine isotopes pro- 
duced by the neutron irradiation of solutions of bromine in 
a variety of aromatic solvents and propyl bromide have 
been compared in both the liquid and gas phase. Taken as 
a whole, these results indicate that there is no consistent, 
detectable difference in the organic yields. 
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F** EXCHANGE BETWEEN FLUOROCARBONS 
AND SOME FLUORINE-CONTAINING COMPOUNDS 


(Publication No. 24,346) 


Theodore A. Gens, Ph.D. 
The University of Florida, 1957 


By studying exchange of F** between gaseous fluoro- 
carbons and solid inorganic fluorides, it was hoped that 
systems which exchanged easily would be found. It was 
thought that such a study, if successful, would help in the 
search for catalysts capable of lowering the very high ac- 
tivation energy required in reactions of fluorocarbons, 
thus making possible the use of fluorocarbons in practical 
syntheses. It was also hoped that such exchange studies 
would yield valuable information on the mechanisms of 
heterogeneous catalysis. 

Isotopic exchange between solid inorganic fluorides 
and gaseous fluorocarbons was observed for the first time. 
Rates of many of these exchange reactions were studied at 
temperatures as low as 0° C. Of the inorganic fluorides 
studied, the exchange was most rapid with alkali metal 
fluorides. Among the alkali fluorides the rate of the ex- 
change reaction increased markedly with increasing 
atomic number of the cation. 

Of the gaseous fluorine-containing compounds studied, 
the unsaturated fluorocarbon perfluoropropene exchanged 
more readily than perfluorodiethylether or perfluorobu- 
tane and the latter compounds exchanged more readily than 
carbon tetrafluoride. No exchange was observed between 
fluoroform or sulfur hexafluoride and the alkali fluorides 
at temperatures below which decomposition occurred. 
Silicon tetrafluoride exchanged fluorine atoms with alkali 
fluorides at low temperatures. With the heavier alkali 
metal fluorides complex fluorosilicates were formed at 
moderate temperatures, In the case of lithium fluoride, 
although rapid exchange occurred, no detectable stable 
fluorosilicate was formed at temperatures up to 500° C. 

Exchange of fluorine atoms between alkali fluorides 
and fluorocarbons appeared to proceed by two distinct 
mechanisms. When fluorocarbon gas first came into 
contact with alkali fluoride crystals, isotopic exchange 
occurred so- rapidly that only quasi-equilibrium data 
were obtained. The number of fluorine atoms exchang- 
ing in this fast reaction was much larger in most, 
cases than the number of fluorine atoms on the alkali 
fluoride surface. The fraction of the fluorine atoms in 
the alkali fluoride which exchanged in the fast reaction 
was an exponential function of the temperature. At any 
given temperature after the fast reaction had reached an 
apparent equilibrium there was further exchange at a 
much slower rate. It is postulated that the rate con- 
trolling step in this second stage is ionic self-diffusion 
of fluoride ions through alkali fluoride crystals. Al- 
though the initial rapid reaction is less ell understood 
it is postulated that rapid transport of fluorine atoms 
or ions through defect sites in the alkali fluoride crys- 
tals may be involved. 

Because of the short half-life of F’* only afew fluorine- 
containing compounds have been prepared heretofore in 
radioactive form. Many radioactive fluorine-containing 
compounds can now be made by the rapid isotopic ex- 
change reactions discovered in this work. Many simple 
salts, several of the alkali metal fluorosilicates and sili- 
con tetrafluoride have been made in highly radioactive 
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form. In addition, several radioactive fluorocarbons have 
been prepared for the first time. 

This work was undertaken as a search for inorganic 
fluorides which would exchange with fluorocarbons, The 
primary objective was attained with the discovery of the 
exchange behavior of the alkali metal fluorides. Further 
research will be required in order to understand the mech- 
anism of such exchange reactions. Since rearrangement 
of chemical bonding forces must be involved in isotopic 
exchange, the alkali fluorides may be capable of catalyzing 
reactions of fluorocarbons which yield useful products. 

| 128 pages. $2.00. Mic 58-109 


MECHANISM OF THE RADIOLYSIS 
OF ALKYL IODIDES 


(Publication No. 25,319) 


Robert Joseph Hanrahan, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor John E, Willard 


An investigation of the effects of Co°° gamma rays on 
a series of seven alkyl iodides has been carried out for 
the purpose of obtaining a better understanding of the 
mechanism of their decomposition by radiation. 

At the time the work was initiated, it was believed that 
the only steps governing the production of Iz in irradiated 
ethyl iodide were (1) a hot radical production of 1/2 Ie 
such as C2Hs- +C2HsI » C2Hs+C2H,+I1-, which 
was not sensitive to added free radical scavengers; 
and (2) a thermal radical step of the type C2Hs -+I2- , > 
C2HsI +I- , which returned 1/2 I2 to organic combination 
and was sensitive to scavengers. In the present work, 
three lines of evidence were obtained which establish the 
fact that organic radicals born during the radiolysis of 
ethyl iodide do not all react with Iz, but may undergo a 
competing reaction with HI which produces rather than 
consumes inorganic iodine, , 

The following observations were made: (1) addition of 
Iz to degassed ethyl iodide decreases the initial G of Ie 
production to 54% of its constant value for pure, degassed 
ethyl iodide; the rate increases toward normal during con- 
tinued radiolysis; (2) addition of HI to ethyl iodide in- 
creases G, to 2.55 times its normal value; the rate de- 
creases toward normal as radiolysis continues; (3) ina 
series of experiments using the same initial concentration 
of Iz, tagged with I-131, the observed values of G.,-hanse 
decrease as the total dose given to a sample before analy- 
sis increases. Similar experiments On six additional io- 
dides (methyl, n-propyl, i-propyl, n-butyl, i-butyl, and 
sec-butyl) gave results which were qualitatively the same 
as those for ethyl iodide but quantitatively different. 

These observations led to a proposed mechanism of the 
radiolysis of alkyl iodides which includes the production 
of HI, Iz, alkyl radicals, and hydrocarbons within the 
“hot spots” of the radiation tracks and the reaction of 
thermalized radicals outside the tracks with HI and Iz to 
abstract H and I, respectively. From the effects of added 
HI and Iz on the rates of Ie production and radioiodine ex- 
change, it is possible to deduce the rates of several ele- 
mentary reactions. For ethyl iodide, integrated rate 





equations which predict the rates of Iz and HI production 
and of exchange have been obtained. The predicted rates 
are in agreement with the experimental results (cf. J. Am. 
Chem. Soc., 79, 2434 (1957)). Comparisons of the calcu- 
lated rates of elementary processes for the various io- 
dides show several correlations between molecular struc- 
ture and radiation sensitivity. 

Analyses for HI produced during radiolysis (by count- 
ing HI'** extracted from the radiolysis mixture into water; 
and by oxidizing HI with O2 in the irradiated liquid, and 
determining the amount of Iz so produced) and for hydro- 
carbons produced during radiolysis (by gas chromatog- 
raphy) gave data which are in qualitative and approximate 
quantitative agreement with the mechanism of radiolysis 
which is suggested above. 

Some experiments on the radiolysis of solutions of HI, 
Iz, and ethyl iodide in degassed n-heptane were also per- 
formed, The results were correlated with data on hydro- 
carbon radiolysis reported from other laboratories. 
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THE REACTION OF PROPANE WITH 
OXYGEN FROM 530°C TO 700°C 


(Publication No. 23,831) 


Weston W. Haskell, Ph.D. 
Princeton University, 1956 


Propane and oxygen are reacted in flow-stirred spheri- 
cal reactors made of Pyrex and Silica with a contact time 
of about 0.1 second at 530°C to 700°C and 1 atmosphere 
pressure with the oxygen content varied from about 0.1 cm 
to 60 cm; propane content was varied from 20 cm to 60 
cm. The reaction conditions were adjusted so that up to 
one tenth of the propane reacted. The products of reaction 
were determined by infrared and chemical analysis. The 
main products were C3H,, C2H4, CH,, water and peroxide. 
Small amounts of CO, COz, HCOOH, CH2-O, and CH;0H 
were present. 

The rate of propane decomposition was taken as the 





sum of CsHg and C2H4. The rate can be given by eH 
8 


for oxygen pressures down to 2 cm. To fit the experiments 





with lower oxygen the rate is given by (C,H.)* 7 + Oo”) 
3 


where a is about 0.01 with pressure in cm Hg. It is also 
noted that C2H« and CH. are roughly equivalent; peroxide 
(probably H2Oz2) amounts to 1/3 the CsH,; the ratio of 
C3Hs /C2H. varies from 7 near 530°C to 1 around 600°C 
and increases slowly with increasing oxygen concentration, 
132 pages. $2.00. Mic 58-111 
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MECHANISM OF THE IRON-HYDROGEN SULFIDE 
REACTION AT ELEVATED TEMPERATURES 


(Publication No. 24,713) 


Charles Milton Hudgins, Jr., Ph.D. 
Louisiana State University, 1957 


Supervisor: Paul Delahay 


The following model is proposed for the iron-hydrogen 
sulfide reaction at elevated temperature: 

(a) The reaction is essentially controlled by transport 
of cation vacancies and positive holes according to a Wag- 
ner model, 

(b) A parabolic law is not observed because a porous 
film is initially formed on account of the evolution of hy- 
drogen as a by-product; hence, the exposed area increases 
continuously, and an essentially linear law for film growth 
is observed, 

(c) Hydrogen sulfide readily penetrates the pores of the 
film and progressively fills them by formation of iron sul- 
fide; the filling of pores occurs most easily near the 
metal-film interface because the path for diffusion of ca- 
tion vacancies and positive holes is shorter there than for 
the outer layer of the film; hence, two layers grow simul- 
taneously — the inner layer with a fine structure and the 
outer layer with a coarse and porous structure. 

This model is based on the results of the following ex- 
periments: 

(a) Rate measurements show that the law for the film 
growth is essentially linear. 

(b) The dependence of rate on the pressure of reactants 
obeys a Wagner model; ¥. e., the rate is > aap sagheeronsang to the 
difference, (pry ,s/PH, ys - (Px, o/PrH )/°, the latter quan- 
tity being the equilibrium ratio’of préssures. 

(c) The film is composed of two layers which grow 
simultaneously; the ratio of thicknesses of these layers is 
essentially constant, at least before the metal of the speci- 
men is consumed, 

A new method — the method of intermittent exposure - 
for the study of transport processes in films is developed 
and tested for the iron-sulfur reaction. The principle of 
this method is as follows: 

The metal is exposed to the gas with which it reacts 
with formation of a solid film. Exposure is then inter- 
rupted, for instance, by displacement of the corroding gas 
by an inert gas. After a given time, the corroding gas is 
reintroduced, and the metal attack is resumed. The inter- 
ruption disturbs the steady state for transport of reactants 
across the film, and consequently the kinetics of the reac- 
tion are different before and after interruption. Results 
have been interpreted qualitatively for the iron-sulfur re- 
action, and a quantitative interpretation could possibly be 
developed. 59 pages. $2.00. Mic 58-112 





AN ELECTRON IMPACT STUDY OF 
NITROGEN, ETHYLENE, AND BENZENE 


(Publication No. 24,067) 


Marvin Ellman Krasnow, Ph.D. 
The Ohio State University, 1952 


The objectives of the present study were twofold, The 
first of these involved the.study of electronic collision 
cross-sections for one transition in each of the substances 
ethylene and benzene. These transitions were shown by 
Begun’ to arise from excitation of electrons from the 
double bonds. The second objective was the systematic 
study of collision cross-sections for the nitrogen mole- 
cule, In order to achieve these objectives, a new electron 
spectrometer has been developed, in conjunction with S. 
Silverman,’ and thoroughly tested. 


Electron Spectrometer 


The electron spectrometer used in this work is similar 
in principle to that used by Francis.* The construction is, 
however, entirely different, and is such as to provide 
greater convenience of operation. More important are the 
increased resolution, achieved by using a parallel plate 
velocity analyzer similar to that of Yarnold and Bolton, * 
and higher sensitivity in detection of scattered current, 
achieved by incorporating a particle counter patterned after 
that of J. S. Allen.° 

Resolving power has been tested by studying electron 
scattering by helium. Transitions separated by 0.5 elec- 
tron volts at incident kinetic energies of 500 e.v. are re- 
solvable. It is of incidental interest that a forbidden trans- 
sition, 1S » 2°S, in helium was found at large scattering 
angles, 

The particle counter has proved to be quite satisfac- 
tory. Currents as low as 3x 10 ** amperes are readily 
measurable and even lower currents could be measured 
without excessive difficulty. The limiting factor in detec- 
tion of scattered current is probably electron scattering 
by solid parts of the apparatus and by residual gas in the 
collision chamber. 


Experimental Results 


An exhaustive study of nitrogen was made. Electron 
impact spectra were obtained at incident kinetic energies 
of 110, 235, 334, 417, 510, and 603 volts. At 500 volts, 
spectra were taken at eight scattering angles from zero to 
about twelve degrees. At the other voltages, spectra were 
obtained at two angles, a small and large scattering angle. 
Five resolved peaks were obtained which are 9.17, 12.93, 
14.11, 16.01, and 17.32 e.v. The general shape of the 
spectrum is ‘identical with that obtained by Dean.° How- 
ever, he was unable to completely resolve the 9.17 e.v. 
transition. 

In order to calculate cross-sections from the above 
data, the absolute collision cross-section for one transi- 
tion must be measured. For this purpose thé 12.93 e.v. 
transition of nitrogen was selected. Absolute cross- 
section measurements were made for the 12.93 e.v. tran- 
sition as a function of scattering angle at incident kinetic 
energies of 400, 500, and 600 volts, The method used is 
essentially similar to that used by Jones’ in the study of 
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hydrogen, but has been adapted to the electron spectrome- 
ter used in this research. 

Spectra of ethylene were taken at incident kinetic ener - 
gies of 110 and 500 volts. Spectra at 500 volts were ob- 
tained for small and large scattering angles, whereas, 
only a zero angle spectrum was taken at 110 volts. In ad- 
dition, absolute cross-sections for the 7.55 e.v. (7-bond 
excitation) transition were run as a function of scattering 
angle at 500 volts. 

Spectra of benzene were run at incident kinetic energies 
of 110 and 500 volts. At 500 volts, spectra were obtained 
for a small and large scattering angle. Only a zero angle 
spectrum was obtained at 110 volts. Cross-section meas- 
urements were also made as a function of scattering angle 
for the 6.97 e.v. transition (7-bond excitation) of benzene 
at 500 volts. 


Discussion of Results 


Nitrogen 


The absolute cross-sections for the 12.93 e.v. transi- 
tion of nitrogen were plotted as a function of AP* square 
of the change of momentum of the incident electron upon 
impact) for incident kinetic energies of 400, 500, and 600 
volts. These results show that within the experimental 
error the cross-sections all lie on the same curve. The 
theory of cross-sections, as predicted by the Born approx- 
imation, states that the cross-sections are dependent only 
on the scattering angle, and are independent of the incident 
kinetic energy. Consequently, this work provides addi- 
tional confirmation of the Born approximation for incident 
kinetic energies above 400 volts. 

The cross-sections for the 12.93 e.v. transition of ni- 
trogen were used to determine the optical oscillator 
strength. The value for the transition is 0.71. 

The cross-sections for the 9.17 e.v. transition were 
also measured at various scattering angles at an incident 
kinetic energy of 500 volts. These cross-sections yield an 
extrapolated value of 0.98 atomic units for the cross- 
section at AP* =O. This value is too small for a permitted 
electronic transition, i.e., one for which the matrix element 
of dipole moment is non-vanishing. It has, however, the 
order of magnitude expected for a quadrupole transition 
as has been demonstrated by rough theoretical calcula- 
tions. These results support the conclusion drawn for 
this transition by Herzberg.*® He proposes that the ex- 
cited state is ‘7, and the transition to it from the ground 
state (* Za) is forbidden. 


Ethylene and Benzene 


The cross-sections for the 7.55 e.v. transition of ethyl- 
ene were used to determine an optical oscillator strength 
whose value is 0.42. This was done by means of an extra- 
polation method similar to that of Jones.” Platt, Klevens 
and Price’ have also determined the optical oscillator 
strength by means of ultraviolet absorption measurements 
and obtained a value of 0.37 + .15. This agrees within the 
limits of error with the electron impact value and thus 
establishes the validity of the Born approximation by a 
completely independent method, 

Additional confirmation of the Born approximation was 
made by using the cross-sections for the 6.97 e.v. transi- 





tion of benzene. These values were used to determine an 
optical oscillator strength whose value is 0.79 + .09. Platt 
and Klevens”’ obtained the same value from absorption 
measurements on the same transition. 

The electron impact spectra of benzene reveal an ex- 
citation at 4.87 e.v. which was not obtained by Begun.’ 
This transition appears to be a nearly forbidden transition, 
since the scattered current remains high with increasing 
scattering angle. This is in agreement with the theory of 
Goeppert-Mayer and Sklar.” 

The electron impact spectra of ethylene and benzene 
obtained at small scattering angles in this research agree 
with those obtained by Begun. However, at large scatter- 
ing angles, where Begun could not work, a remarkable 
change in appearance of the spectra was observed. Addi- 
tional peaks are found at wide angles and, in fact, the 
spectra obtained at large and small angles are so different 
that they can hardly be recognized as belonging to the same 
compound, A similar situation has also been observed for 
benzene by John.’* The fact that new peaks appear in the 
spectrum at wide angles suggests that optically forbidden 
transitions may be contributing, but this is not by any 
means established. The observations of Silverman’ on 
ketones reveal an even more striking example of the phe- 
nomenon, and suggest that such behavior is characteristic 
of complex molecules, The whole problem deserves more 
careful study. 

The 7.55 and 6.97 e.v. transitions in ethylene and benz- 
ene, respectively, are of special interest since they are 
attributed to excitation of an electron of the double bond 
system from a 7-bonding to a 7-antibonding molecular or- 
bital.’ Approximate calculations of the collision cross- 
sections have been made by Begun’ using molecular or- 
bitals which are approximated by linear combinations of 
atomic orbitals. The ratio of cross-sections calculated in 
this way is four. The present experiments lead to a ratio 
of two, and this is supported by absorption spectra meas- 
urements, The discrepancy between theory and experiment 
is because at the very rough approximations made in the 
theoretical calculations. It seems probable that the tran- 
sitions are correctly identified despite this discrepancy, 
but the need for a more accurate theory is emphasized by 
these and a number of other similar experiments. 

223 pages. $2.90. Mic 58-113 


1, Begun, G. “An Electron Impact Study of Cyclic and 
Unsaturated Hydrocarbons and of a Forbidden Transition 
in Ethane.” Doctoral dissertation, The Ohio State Univer- 
sity, 1950. 

2. Silverman, S. “An Electron Impact Study of Carbon 
Monoxide.” Doctoral dissertation, The Ohio State Univer- 
sity, 1952, 

3. Francis, S.A. “The Excitation of Polyatomic Mole- 
cules by Electron Impact.” Doctoral dissertation, The 
Ohio State University, 1947. 

4. Yarnold, G. D. and Bolton, H. C. “The Electrostatic 
Analysis of Ionic Beams,” J. Sci. Inst. (Brit.), 26 (Feb., 
1949), p. 38. 

5. Allen, James S. “An Improved Electron Multiplier 
Particle Counter,” Rev, of Sci. Inst., 18 (Oct., 1947), p. 739. 

6. Dean, L. B. “The Contribution of Quadrupole 
Forces to Hindered Internal Rotation.” Doctoral disserta- 
tion, The Ohio State University, 1949. 

7. Jones, E. A. “Inelastic Scattering of Electrons by 
Molecular Hydrogen.” Doctoral dissertation, The Ohio 
State University, 1948. 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 83 





8. Herzberg, G. “On the Electronic Structure of the 
Nitrogen Molecule,” Phys. Rev., 69 (Apr., 1946), p. 362. 

9. Platt, J. R., Klevens, H. B., and Price, W. C. “Ab- 
sorption Intensities of Ethylenes and Acetylenes in the 
Vacuum Ultraviolet,” J. Chem. Phys., 17 (May, 1949), 

p. 466, 

10. Platt, J. R., and Klevens, H. B. “Absolute Absorp- 
tion Intensities of Alkylbenzenes in the 2250-1700 A, Re- 
gion,” Chem. Rev., 41 (Oct., 1947), p. 301. 

11, Goeppert-Mayer, M., and Sklar, A. L. “Calcula- 
tions of the Lower Excited Levels of Benzene,” J, Chem. 
Phys., 6 (Oct., 1938), p. 645. 

12, John, G. S, “The Excitation of Methane by Elec- 
tron Impact.” Doctoral dissertation, The Ohio State Uni- 
versity, 1948, 

Abstract published by special arrangement with The 
Ohio State University. 








MECHANISM OF HYDROGEN CHEMISORPTION 
(Publication No, 23,521) 


Edward Louis Lee, Ph.D. 
Northwestern University, 1957 


A magnetic study using a method described by Selwood” 
involving an applied A.C. field and balanced secondary 
coils one of which contains a sample has been used to 
measure small magnetization changes due to adsorption of 
hydrogen on nickel catalysts. Changes in magnetization 
were ordinarily compared to the magnetization change on 
oxidizing the pure nickel catalyst. 

The results of this investigation may be divided into 
three sections; the slow process; the heat of chemisorp- 
tion; andthe hydride effect. It was shown that the slow 
process causes a decrease in the magnetization of the 
sample just as does the ordinary rapid chemisorption but 
the decrease is of a smaller magnitude per volume of hy- 
drogen adsorbed. It was found that measurement at low 
temperature magnified this change greatly, indicating that 
small particles were involved. Much of the hydrogen 
which is adsorbed in this slow process can be removed by 
evacuating the sample at low pressures. It was concluded 
that the process is diffusion controlled and involves chem- 
isorption of hydrogen. 

The heat of chemisorption was measured through its 
temperature effect on the catalyst. The change in magne- 
tization which occurred due to the heating of the catalyst 
on adsorption of hydrogen was compared to the magnetiza- 
tion change measured for raising the temperature of the 
catalyst. This allowed a determination of the differential 
heat of chemisorption to be made and this was found to be 
in fairly close agreement with the value found by other 
workers. For the last incremental addition of hydrogen to 
the catalyst the magnetization change is significant but the 
differential heat of chemisorption is immeasurably small. 
This would indicate that chemisorption with little or no 
heat liberation is experimental fact. There has been dis- 
agreement on this point but recent work has tended in this 
direction. 

By making measurements of the magnetization change 
at 20°K for hydrogen adsorbed at 300° K the effect of 
chemisorption of hydrogen on very small particles can be 





measured, It has been found that the magnetization in- 
creases when measured at this temperature, indicating 
that the adsorbed species withdraws electrons from the 
nickel rather than contributing electrons as is indicated at 
higher temperatures. This is called the hydride effect. 
The presence of a range of particle sizes which exhibit 
differing modes of chemisorption when exposed to hydrogen 
might lead to the expectation of non-linear isotherms for 
magnetization versus volume curves due to energy differ - 
ences among these particles. From other experiments 
and from a treatment of the bond energy of hydrogen- 
nickel chemisorption from Pauling* and Eley’ it is indi- 
cated that the chemisorption process is random (i.e. the 
chemisorbed hydrogen is not mobile, especially between 
particles). 95 pages. $2.00. Mic 58-114 
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(p,pn) REACTIONS IN THE BEV 
ENERGY REGION 


(Publication No, 23,844) 


Samuel S. Markowitz, Ph.D. 
Princeton University, 1957 


Cross sections for. (p,pn) reactions in the energy range 
0.4 to 3.0 Bev have been measured for N’*, F”’, Fe’*, Ni°’, 
Cu®*, Cu” , Zn®*, Mo”, and Ta’**., With the exception of 
N’*, which has a cross section of 6 mb, the (p,pn) cross 
sections were of the order of about 25 to 70 mb. There 
was very little variation of the cross sections with inci- 
dent proton energy in the Bev energy region. The results 
have been compared with the predictions of a simple “geo- 
metrical model” of the nucleus, which assumes that the 
(p,pn) reaction takes place by an elastic or pure knock-on 
mechanism. The model predicts quite well the cross sec- 
tion at 0.4 Bev, where there are negligible contributions 
from inelastic or meson processes. The energy depend- 
ence of the (p,pn) cross sections measured in this inves- 
tigation does not agree with that indicated by the model, 
the measured cross sections being too high by a factor of 
at least two at 3 Bev. The discrepancy, however, is in 
such a direction that it might be explained if meson reac- 
tions, such as (p,pnz7’), (p,pn7 1°), or others, contributed 
to the observed yields of (p,pn) products. 

In the light mass region, where the model would not be 
expected to hold, (p,pn) cross sections were found to have 
an almost linear relationship with the observed separation 
energies of the product nuclides. The observed separation 
energy is the lowest energy at which the (p,pn) product 
nuclide is de-excited by emission of any particle, rather 
than by gamma ray emission, which would preserve the 
integrity of the product. 

A possible correlation of the (p,pn) cross sections with 
the shell structure of the neutrons in the target nucleus 
was found. This might explain specific variations in cross 
section which were observed in the medium mass region; 
the (p,pn) cross sections for Cu® *, Cu®® , and Zn®* were 
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about 40 to 50% higher than those for Ni°® and Fe’*. The 
difference might be explained if the neutron radial distri- 
bution extends further out from the center of the nucleus 
for neutrons in high angular momentum states than for neu- 
trons in low angular momentum states, Also, the compar- 
atively low Ni°’® and Fe’* cross sections might be corre- 
lated with a shrinkage of the nuclear radius associated with 
the “magic number” 28, 152 pages. $2.00. Mic 58-115 


A KINETIC STUDY OF THE DECOMPOSITION 
OF SOME a-ARYLSULFONYLACETIC ACIDS 
AND THEIR SALTS IN VARIOUS SOLVENTS 


(Publication No. 24,080) 


Donald Joseph O’Connor, Ph.D. 
The Ohio State University, 1952 


In order to study further the characteristics of those 
decarboxylation reactions which involve a first order de- 
composition of the anion of the acid, e.g., trinitrobenzoic 
acid,” trihaloacetic acids,***® and a -nitroalkylcarbox- 
ylic acids,’’* the decomposition of p-toluenesulfonylacetic 
acid and of its sodium salt was investigated in water, ethyl- 
ene glycol, and ethylene glycol-water and dioxane-water 
mixtures under various conditions of temperature, concen- 
tration, and added substances. Otto” had reported that both 
phenylsulfonylacetic acid and p-toluenesulfonylacetic acid 
decompose in slightly alkaline solutions when heated to 
170. 


EXPERIMENTAL 


Ethylene glycol was dried over Drierite for three days 
and distilled under 1.7 mm. pressure through a 40 cm. 
column, The middle portion was collected and stored under 
nitrogen, 

Dioxane was purified by the method of Hess and Frohm 
as described by Fieser.”” The middle portion of distillate 
(101.1-101.2°) was collected under nitrogen. 

The mixed solvents were prepared by transferring a 
weighed quantity of the particular solvent to a glass- 
stoppered bottle previously flushed with nitrogen. To this 
was added a weighed quantity of double distilled water suf- 
ficient to yield the solvent mixture desired. 

p-Toluenemercaptoacetic acid was prepared according 
to the procedure of Anwers and Thies." The free acid 
was recrystallized from water and benzene to give plates 
of p-toluenemercaptoacetic acid (m.p. 93.0°-94.0°) in 90 
per cent yield. 

p-Toluenesulfonylacetic acid was prepared by oxidation 
of the purified mercaptoacetic acid by 30 per cent hydro- 
gen peroxide in glacial acetic acid according to the method 
of Siebert and Fromm.” Recrystallization from water and 
benzene gave white crystals of p-toluenesulfonylacetic acid 
(m.p. 117,0°-117.5°) in 80 per cent yield. 

Sodium p-toluenesulfonylacetate was prepared by mix- 
ing equivalent amounts of alcohol solutions of sodium hy- 
droxide and of the free acid. The salt precipitated imme- 
diately and was recrystallized from alcohol. The salt was 
dried and stored over Drierite. 

The reactions were run in the reaction vessels de- 
scribed by Trivich** and placed in mineral oil baths, ther- 
mostatically controlled at 75.0°, 85.0°, and 95° + 0.05. 





The reaction samples were prepared by dissolving a 
weighed sample of the salt or acid in the appropriate sol- 
vent. Ten milliliter samples were pipetted into the reaction 
flasks, suspended from bars, and were immersed in the 
baths at the same time. Temperature equilibrium was 
attained: after one half-hour, and the first sample was 
withdrawn and plunged into an ice bath. Then 10 ml. of 
standard hydrochloric acid were added to the sample to 
make the solution acid, and the carbon dioxide liberated 
was removed by bubbling nitrogen through the solution for 
10 minutes. The excess hydrochloric acid, representing 
unreacted anion, was titrated with standard sodium hydrox- 
ide solution to a phenolphthalein end point. 

When samples contained only acids rather than salts, 
the procedure was altered. After the samples were re- 
moved from the bath and cooled, nitrogen was passed 
through the solution for 10 minutes to remove carbon di- 
oxide. The acid was then titrated directly with standard 
sodium hydroxide. 


RESULTS 


The reaction reported by Otto” was verified by reflux- 
ing sodium p-toluenesulfonylacetate in alkaline solution 
until the reaction was 98-99 per cent complete (six days). 
From the alkaline solution enough p-toluenemethylsulfone 
was recovered by ether extraction to account for 97 per. 
cent of reaction. The melting point of the sulfone was 
85.5-86.2° (literature value, 86-87). 

The order of the decarboxylation reaction was deter- 
mined in water and 40 per cent ethylene glycol in the usual © 
manner. In both solvents the decomposition was first 
order and in all other solvents used, when the data were 
plotted as for a first order reaction, good, straight lines 
were obtained. The order did not change with concentra- 
tion, 

The acid dissociation constant for p-toluenesulfonyl- 
acetic acid was determined in water at 25° by measuring 
the pH of half-neutralized solutions, The value of K , was 
found to be 2.4x 10 *. 

The first order rate constants determined from the 
slope of a plot of the logarithm of the concentration of the 
salt against time are given in Table I, All the reactions 
of the sodium salt in water-glycol mixtures at 95° were 
carried out to about 75 to 80 per cent of completion. The 
completeness of the reaction at 75° varies from about 10 
per cent in water to 50 per cent in ethylene glycol and di- 
oxane mixed solvents, and at 85° from about 10 per cent 
in water to about 75 per cent in mixed solvents. Over this 
range good straight lines were obtained. 

If the data in Table I are examined, a very definite and 
marked increase in the rate constants is observed as the 
content of glycol or dioxane is increased. The values of 
the reaction rate constants in 100 per cent ethylene glycol 
are eight times those in water at all three temperatures, 
and in 80 per cent dioxane the rate constants are about 
fifteen times those in water. 

To determine the relation existing between the nature 
of the solvent and the rate constants, the effect of chang- 
ing dielectric constant, D, was at first considered. Plots 
of the logarithm of the rate constants were made against 
the logarithm of dielectric constant and against the recip- 
rocal of the dielectric constant. The dielectric constant 
values were taken from Akerloff’s*** data. In both cases 
straight lines were obtained over the range of D from 65 
to 35. The deviation from the straight lines is very 
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TABLE I 


Reaction Rate Constants for the Decomposition of Sodium 
p-Toluenesulfonylacetate in Water-Ethylene Glycol 
and Water-Dioxane Mixtures 





1 


Weight | Mole | Dielectric! kx10° hours” 
Per Cent! Per Cent! Const. 85° |'75° 85° 95° 














ETHYLENE GLYCOL 
Initial Concentration 0.1 molar 


' 





0.00 0.186 | 0.790 
0.204 | 0.806 
6.97 j 0.242 1.01 
16,15 ; 0.383 1.47 
29.7 0.495 2.15 
51.9 | 35. 0.937 3.61 
100.0 1.732 6.47 




















Initial Concentration 0.01 molar 





0.00 09.2 
6.97 93.6 
16.15 48.4 
29.7 42.9 


0.223 0.775 
0.223 0.899 
0.161 0.886 
0.433 1,73 
0.433 1,98 
01.9 35.8 0.720 2.48 


100.0 27.8 1,54 4.24 




















Initial Concentration 0.05 molar 





0.00 




















 DIOXANE 
Initial Concentration 0.1 molar 





9.63 43.5 0.383 1.603 
12.79 30.9 0.967 4.05 
24.8 2.31 8.45 
24.8 | 18.3 2.69 9.36 
46.3 8.2 9.89 22.18 




















| ETHANOL 
Initial Concentration 0.1 molar 





92.5 82.0 19.3 8.9 




















pronounced in dioxane-water solvents as the dielectric 


constant goes from 35 to the value in 80 per cent dioxane, 8. 


The rate constants were plotted against dielectric constant 
at 75° and 85°. At each temperature the rate constants for 
both systems lie along the same line. We might conclude 
from these curves that the dielectric constant of the sol- 
vent is more important than the specific nature of the sol- 
vent, The value for the first order rate constant in 95 per 
cent (by volume) ethanol, unpurified, was also plotted on 
the 75° k vs D curve, Agreement was only fair, but no 
final conclusion can be drawn without further measure- 
ments in low dielectric constant range of 10 to 40. 

By comparing the data on ethylene glycol-water sol- 
vents at 0.1 and 0.01 molar initial concentrations, it can 
be seen that the rate constants are smaller in smaller 


concentrations, The reason for this change is not apparent. 


The effect of added base on the rate constant was deter- 





mined by following the decomposition of 0.1 molar p- 
toluenesulfonylacetate in water at 95° in the presence of 
0.01 molar sodium hydroxide and 0.008 molar pyridine. 
No change in rate constants could be detected. 

The activation energy for the decomposition of the so- 
dium salt in ethylene glycol-water and dioxane water sol- 
vents was determined in the usual manner, The activation 
energy did not change over the range water to ethylene 
glycol and had an average value of 34.5 kcal per mole in 
the glycol-water solvents. In dioxane although no trend 
could be observed the constant average value is 33.7 kcal 
per mole, There may be a slight decrease in activation 
energy at concentration of dioxane greater than 70 per cent. 
This constancy of activation energy is the first relation of 
this type observed in studies of anionic decarboxylation, 

In the decomposition of trichloroacetate ion in ethanol- 
water, dioxane water and formamide-water solvents, and 
of trinitrobenzoate ion in dioxane-water, the activation 
energy decreased with decreasing water content. 

Since the activation energy is constant over a solvent 
range, the change in rate is determined by the change in 
the “entropy factor,” log s, in the Arrhenius equation, log 
k = logs - E/RT. The value of log s decreases with in- 
creasing water content in both solvent systems, unlike the 
trend in previously reported work, The change in log s in 
dioxane solvents is 1.5 compared with 0.9 in ethylene gly- 
col solvents. 

The decomposition of the free acid was studied in water, 
dioxane and ethylene glycol at 95°. In water the rate was 
much slower than for the salt. In dioxane, no reaction was 
observed in 65 hours. In ethylene glycol esterification 
proceeded very rapidly but very little decarboxylation 
could be detected. 

The fact that only the anion is unstable was shown by 
determining the initial concentration of anion in the solu- 
tion of the acid from the initial rate and the average value 
of k from experiments with the sodium salt, using the equa- 
tion Initial rate =k [A | . From this value a dissociation 
constant at 95° was determined from K = [A ]*/(Cyo-[A ]). 
Using this value of K with the slope of the straight line ob- 
tained on a plot of vc against time, the value k = 2.95 x 
10 * hours * was obtained, using the equation Rate =k K’”2 
cule appropriate to the decomposition of the anion of a 
weak acid. This is in good agreement with the value 3,02 x 
10°* hours * for the salt. 


DISCUSSION 


In previous investigations*’**” it was found that the 
activation energy of the decarboxylation reaction decreased 
with decreasing water content in mixed solvents. For the 
trichloroacetate anion, the decrease in activation energy 
has been ‘explained*® by assuming that the ion is more 
stable the more highly solvated it is. In decomposing, the 
ion must be desolvated, and the energy of desolvation 
should appear in the energy of activation.’ 

In the case of two solvent systems in which the decom - 
position of sodium trichloroacetate was studied, Cochran® 
pointed out that at the same mol-per cent of water, the 
activation energy is the same in both the formamide -water 
and ethanol-water system. Thus the decrease in activation 
energy seems to be a function of water content, and not of 
dielectric constant since the dielectric constant is essen- 
tially unchanged as the solvent composition is changed in 
formamide-water solvents. 
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As Schenkel” pointed out, Verhoek’s’ conception of 
solvent interaction can be refined with the concept of hy- 
drogen bonding of the solvent with the oxygen of the car- 
boxyl group. Hydrogen bonding tends to attract electrons, 
i.e., to shift the negative charge to the site of the hydrogen 
bond, Thus in the carboxyl group the carbon is more posi- 
tive and hinders the cleavage of the carbon-carbon bond 
with removal of the bonding pair of electrons from the car- 
boxyl carbon to the a-carbon. 

In the p-toluenesulfonylacetate ion however, two hydro- 
gen bonding sites exist, the carboxyl group and the sulfone 
group. Asin the trichloroacetate ion, solvation of the car- 
boxyl group hinders the heterolytic cleavage but hydrogen 
bonding to the sulfone oxygen by the solvent aids the nec- 
essary cleavage by attracting electrons to the a-carbon. 
Therefore a change in the hydrogen bonding ability of the 
solvent leads to competing influences which may be, and 
apparently are, equal in their effect on the decomposition 
of the p-toluenesulfonylacetate ion. 

Log s, or “entropy factor,” values were calculated for 
the decomposition of trichloroacetate in three mixed sol- 
vent systems” *’ and compared with the present work. 
For the trichloroacetate decomposition, log s increases 
with increasing water content passing through a maximum 
in both alcohol-water and formamide-water solvents but 
not in dioxane-water. For the p-toluenesulfonylacetate de- 
composition, there is a steady decrease in log s under the 
same conditions with no maximum observed. 

Comparison of log s values for trinitrobenzoate ion, 
trichloroacetate ion, and p-toluenesulfonylacetate ion in 
the dioxane-water system indicates that the changes in 
log s depend not only on the solvent but apparently also on 
the particular anion involved. 

Log s is generally related to steric effects in organic 
reactions. Changes in position or size of groups cause 
changes in the rate of reaction. Such steric effects usually 
bring about changes in the entropy factor, log s, and in the 
activation energy. But the decomposition of p-toluenesul- 
fonylacetate ion is accompanied in a changing soivent with 
a variation in log s but no corresponding change in activa- 
tion energy. Thus it would appear that with this anion, a 
differentiation can be made between steric effects which 
are accompanied by changes in both activation energy and 
entropy factor and those effects which are accompanied 
by a change in entropy factor alone. 

If changes in steric effects are due to changes in the 
type or stability of the complex formed between the sol- 
vent and the decomposing ion, we may be able to relate the 
nature of the complex formed in various solvents to the 
value of log s in those solvents. The rigidity of the com- 
plex is probably proportional to the strength of the hydro- 
gen bond between the decomposing anion and the solvent, 
and to the structure of the solvent molecules. The change 
in log s also has a small contribution from the entropy 
change of the solvent which is “solvated” after being re- 
moved from the anion. 

We are forced to conclude on the basis of the work re-. 
ported here and that of previous investigators that two ef- 
fects of solvent are important in decarboxylation. The 
specific solvent effect, usually the larger, is reflected in 
the change of activation energy, or lack of change, depend- 
ing on the particular anion involved. The general effect of 
dielectric constant is noticeable only if the specific sol- 
vent effect can be minimized as it is when the decompos- 
ing substance is of the type investigated here. 





In any work dealing with non-aqueous solvents and mix- 
tures of lower dielectric constant, the possibility of asso- 
ciation of electrolytes into ion pairs must be considered, 
No data are available for sodium p-toluenesulfonylacetate 
but some estimates can be made by analogy. Bezman”® 
found that in ethanol, sodium trinitrobenzoate has a disso- 
ciation constant of 0.0735 and hydrochloric acid a disso- 
ciation constant of 0.0113. The latter changes rapidly with 
increasing water content until at a concentration of 2.4 
moles of water per liter no association is detectable. For 
large ions, such as in the present case, association is less 
than for smaller ions. The effect of a large sulfone group 
is to spread the charge out, effectively increasing the ion 
size and decreasing the amount of association. 

Use of values similar to those given above indicates 
that sodium p-toluenesulfonylacetate might be as little as 
50 per cent dissociated in the solvent mixtures of lower 
dielectric constant. Assuming that ion pairs do not de- 
compose, as has been shown for other cases,* this would 
increase the values of the velocity constant if calculated 
for the decomposition of the free ion. Little change would 
be made in the activation energies since the dissociation 
constant is not greatly temperature dependent and the ef- 
fect would be to increase log s in the solvents of lower 
water content still more. 

It should be noted that if ion association is a factor, the 
velocity constant would be expected to decrease with in- 
creasing concentration, contrary to the observations in the 
ethylene glycol-water mixtures, 
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KINETICS OF INITIATION OF 
POLYMERIZATION AND KINETICS OF 
VISCOELASTIC BEHAVIOR OF HIGH POLYMERS 


(Publication No. 20,144) 


Jack Allen Offenbach, Ph.D. 
Princeton University, 1956 


Two aspects of the physical chemical approach to high 
polymer chemistry have been examined: the kinetics of 
initiation of polymerization and the time dependence of 
stress in elastomeric materials. The first section of these 
researches deals with the polymerization of styrene and 
methyl methacrylate by di-t-butyl peroxide. In the second 
section the method of stress relaxation has been applied 
to some elastomeric materials of recent appearance, and 
to polyethylene, a crystalline linear polymer. 

Di-t-butyl peroxide is one of the most inert and also 
one of the most extensively studied compounds within the 
class of organic peroxides. The kinetics of decomposition 
of this compound have been extensively studied. All the 
kinetic evidence points to a simple homolytic, unimolecu- 
lar cleavage, exhibiting no chain characteristics. It was, 
of interest, both from the standpoint of accumulating more 
knowledge regarding unimolecular processes and from 
current interest in polymerization, to extend the tempera- 
ture range to much lower temperatures than were conven- 
iently accessible using conventional methods. Rates of 
initiation, R}, were obtained by measurements of the rate 
of polymerization and degree of polymerization. Values 
of R?/2[Cat] are in excellent agreement with previously 
obtained values for kg, the first order decomposition rate, 
when a composite Arrhenius plot is made. The activation 
energy for this solution line has a magnitude of 35 kcal. 
Reasonable agreement is also shown when all values, both 
in gas phase and in solution, are compiled on such a semi- 
logarithmic plot. The gas phase line, drawn by a previous 





worker, can be brought into concordance with the solution 
line, if more weight be placed on certain of the gas phase 
data in the middle solution range. 

A valuable technique in determining the relationship 
between mechanical properties of a polymer and its chem- 
ical structure has been the measurement of relaxation of 
stress in a sample held at constant elongation. In the 
present work it has been extended to some elastomers of 
recent origin: the polyurethanes, or Vulcollans, a polyflu- 
orocarbon, and a polyacrylate. 

The Vulcollans are crosslinked polyurethane elasto- 
mers prepared from a polyester main chain by the use of 
a reactive diisocyanate and a crosslinking agent. When 
the percentage of residual stress is plotted against log 
time, an exponential type curve, characteristic of chemi- 
cal scission, results. Such behavior has been found be- 
tween 90° and 130° C. for three different varieties of poly- 
urethane. Since analogous behavior is also shown ina 
polyurethane prepared from a polyether chain, it has been 
necessary to exclude ester-ester interchange as a mech- 
anism, and regard the known lability of urea and urethane 
groups as indicative of possible sites of scission. 

The second material studied in this group, Kel-F Elas- 
tomer, was a vulcanizate prepared from a copolymer of 
polytrifluorochloroethylene and a second nonomer possess- 
ing methylene groups. Although there is a non-exponential 
stress decay with time, it is shown that the instantaneous 
or “intermittent” modulus remains unchanged within the 
time-scale of the experiment at both 150° and 170° C. It 
is for these reasons that primary bond cleavage can prob- 
ably be eliminated, and attention focused on some form of 
secondary bond relaxation. 

The possibility of further crosslinking without appre- 
ciable chain scission has been demonstrated in Monsanto 
Vyram, a new acrylate elastomer. The intermittent stress 
curves show an increasing rate with log time, whereas the 
continuous curves approach a zero rate of relaxation and 
then the stress increases again. 

A typical crystalline polymer, polyethylene, has been 
shown to exhibit stress relaxation behavior similar to 
polytrifluorochloroethylene. A correlation has been 
drawn between other physical measurements on crystal- 
linity, birefringence, and X-ray scattering intensity as a 
function of temperature. 106 pages. $2.00. Mic 58-117 


AN INFRARED MICROSPECTROSCOPIC 
STUDY OF ORIENTATION IN FIBERS 


(Publication No. 23,853) 


Richard G. Quynn, Ph.D. 
Princeton University, 1957 


A reflecting microscope has been designed and con- 
structed for use in conjunction with a Perkin-Elmer infra- 
red spectrometer. The instrument allowed measurement 
of the infrared spectra of specimens as narrow as 20 mi- 
crons in width and as small as 1 microgram in weight. 
The use of spherical Schwarzschild-type mirrors per- 
mitted the design of a well-corrected microscope objec- 
tive of numerical aperture 0.78 and obscuration ratio 0.38. 
Details are given of the design, construction, and perform- 
ance of the microscope-spectrometer combination with 
fibers and a single crystal. 
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The microspectrometer was used with polarized radia- 
tion to investigate orientation in single filaments of nylon 
66, polyethylene terephthalate, Saran, polyvinyl alcohol, 
and X-51, The absorption intensity of a given infrared 
band depends upon the angle between the incident electric 
vector and the direction of the vector change in dipole mo- 
ment which accompanies the vibrational mode giving rise 
to the absorption band in question. Measurement of the 
optical densities of the absorption band, for different di- 
rections of the electric vector, gives information about the 
orientation of the dipole vector with respect to external 
fiber or crystallographic axes. If the direction of the vec- 
tor change in dipole moment can be correlated with the vi- 
brational motion of a particular chemical group, the orie- 
entation of the group can then be determined, 

The theory of polarized infrared spectra of oriented 
polymer specimens is extended to the case of fibers ex- 
amined in the strongly converging beam of the microscope. 

The infrared dichroism of single filaments of polyhexa- 
methylene adipamide (nylon 66) and polyethylene tere- 
phthalate (“Dacron” polyester fiber) was measured at six 
different draw ratios. Optical birefringence data and x-ray 
patterns were obtained for these specimens. Nylon 66 at 
intermediate draw ratios shows parallel dichroism for the 
3310, 3075, 2930, and 2860 cm * bands. These results in- 
dicate that the average direction of the polymer chains is 
more nearly perpendicular than parallel to the (macro- 
scopic) fiber axis. At higher draw ratios, the dichroism 
of these bands changes to perpendicular character, indi- 
cating the usual parallel orientation of chains which is 
confirmed by x-ray studies. Undrawn polyethylene tere- 
phthalate shows infrared dichroism of at least five absorp- 
tion bands in the 6.5-14 yw region, which indicates a similar 
“crossed chain” orientation. Drawing only 100% reverses 
the dichroism, however, and the chains become gradually 
aligned with the fiber axis as the drawing proceeds. 

There is x-ray, optical, and spectroscopic evidence 
that the polyethylene terephthalate filaments, amorphous 
in the undrawn state, undergo abrupt crystallization be- 
tween draw ratios 3 and.4. The nylon filaments are crys- 
talline throughout the drawing process, and appear to 
change very little in crystallinity. It is demonstrated by 
x-ray diffraction that so-called “double orientation” in 
drawn filaments of nylon 66 can be induced by mechanical 
treatment, | 

The polarized infrared results with nylon and polyethyl- 
ene terephthalate are interpreted in terms of a new model 
of fiber structure proposed recently by Keller |A. Keller, 
J. Polymer Sci. 11, 567 (1953)]. Spherulites are regarded 
as comprising the crystalline portions of the fiber, and 
these spherulites are themselves composed of helically 
coiled ribbons of chain molecules, The alignment and 
pulling out of the helical units can explain the infrared di- 
chroism, and it is shown that the x-ray and birefringence 
observations are not inconsistent with such an interpreta- 
tion. 147 pages. $2.00. Mic 58-118 








A STUDY OF THE PHASE CHANGE IN SOLID 
1,2-DICHLOROETHANE BY NUCLEAR 
QUADRUPOLE SPECTROSCOPY 


(Publication No. 25,062) 


John Linn Ragle, Ph.D. 
State College of Washington, 1957 


The initial part of this study is concerned with the de- 
velopment of appropriate theoretical material to describe 
the effect of one dimensional motion on the pure quadru- 
pole spectrum of molecules containing nuclei of spin 3/2. 
Equations are developed which, to first order of approxi- 
mation, describe the temperature dependence of frequency 
for an assembly of harmonic oscillators and hindered ro- 
tators. Ayant’s theory of the effect of hindered rotation on 
line width is developed consistently from first order time 
dependent perturbation theory and applied to the case of a 
hindering potential with two minima. 

The final part of this work is concerned with the ex- 
perimental observation of the temperature dependence of 
frequency and line width in 1,2-dichloroethane from 77°K. 
to the melting point. The quadrupole data in the neighbor- 
hood of the lambda point and above strongly suggest that 
hindered rotation is responsible for the anomalous temper- 
ature dependence of the nuclear quadrupole spectrum of 
this molecule. On the basis of observed line widths, the 
characteristic frequency of the hindered motion is approxi- 
mately 10** per second at the melting point. The observed 
frequency at the melting point is within 2% of the theoreti- 
cally predicted value, a fact that again supports the pro- 
posed high rate of hindered motion. 

Equations are developed which show that the zero-point 
vibrational modes in solids may contribute a sizable shift 
in frequency from the hypothetical static molecule to the 
molecule at 0°K. in the solid phase. Thus, extrapolation of 
the quadrupole coupling constant to zero degrees is not 
sufficient to characterize the electronic distribution in the 
molecule, at least insofar as comparison with other mole- 
cules goes. For a molecule whose parameters are those 
of dichloroethane, the zero-point mode may lower the static 
coupling constant by 8% or more, 

An attempt to study the same quantities in bromochloro- 
ethane met with no success. It is proposed that this fail- 
ure is due to local field broadening as a result of end for 
end frozen-in disorder in the crystal lattice. This pro- 
posal is supported by line width measurements on solutions 
of bromochloroethane in dichloroethane, 

94 pages. $2.00. Mic 58-119 


KINETICS OF THE CATALYTIC 
DECOMPOSITION OF NITROUS OXIDE 
ON a-MANGANESE SESQUIOXIDE. OTHER 
CATALYTIC STUDIES ON a-MANGANESE 
SESQUIOXIDE AND ZINC OXIDE. 


(Publication No. 23,858) 
Leo Rheaume, Ph.D. 
Princeton University, 1956 


The detailed kinetics of the catalytic decomposition of 
nitrous oxide on @-Mnz2Qs3 have been determined in the 
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temperature range 286.0-346.6°C. A static-circulation 
system was used and the rates of reaction followed by 
measuring the pressure change during the reaction. 

The experimental results are consistent with the rate 
law derived from the following reaction mechanism. 





N20(,)+8 ~— N2O0--S (1) 


nN20--s SOW, Nz(,) + 0-8 (2) 


2 O-S z 2 O2(,) +2 8 (3) 








This mechanism assumes the slow or rate-determining 
step to be the decomposition of adsorbed N20 molecules. 
The symbol, S, represents a site on the surface of the 
catalyst at which reaction can occur, N2O--S represents 
an adsorbed N2O molecule, and O-S represents an ad- 
sorbed oxygen atom. The derived rate law is 


: d Py.o ke [Slo bi Px.0 





? 
dt 1 + Di Px O + bs!" ag 


where kez is the rate constant for the rate-determining 
step, [S]o is the total concentration of sites suitable for 
reaction, and bz and bs, the equilibrium constants for the 
adsorption of N2O and oxygen, respectively. This rate 
law is capable of expressing the experimental results: 


a) The reaction rate is less than lst order with respect to 
N20, 

b) the reaction rate is not affected by nitrogen, and 

c) the reaction rate is retarded by oxygen. 


This rate law, derived only from initial rate data (2-6% 
reaction), also expresses the “course of reaction” rate. 

From the temperature dependence of kz, a “true” ac- 
tivation energy of 35.0 kcal/mole is obtained. The temper- 
ature dependence of b: yields, for N2O, a heat of adsorp- 
tion of -16.9 kcal/mole and an entropy of adsorption of 


-36.4 e.u./mole. The temperature dependence of bs; yields, 


for oxygen, a heat of adsorption of -43.2 kcal/mole and an 
entropy of adsorption of -66.0 e.u./mole. An idea of the 
mobility of the adsorbed molecules is given by comparing 
the experimental entropy changes with the calculated en- 
tropy changes, the calculated changes being based on the 
assumption that the adsorbed molecules have lost certain 
degrees of freedom. 

The rate laws obtained when steps other than the de- 
composition of adsorbed N2O molecules are considered to 
be rate-determining, are shown to be inconsistent with the 
experimental results. 

Part Two deals with other catalytic studies on Mn2O3 
and with some studies on zinc oxide. 

The kinetics of the catalytic decomposition of nitrous 
oxide on Mn2Qs containing one mole per cent of TiOz, de- 
termined at 345°C, were found to be qualitatively the same 
as for the pure Mn2Qs, i.e., the reaction rate is less than 
first order with respect to N2O, not affected by nitrogen, 
and retarded by oxygen, the oxygen retardation capable of 
being expressed as an additive term to the one-half power 
in the denominator of the rate law. The apparent temper- 
ature dependence of the reaction rate is also about the 
same as for pure Mn2Q3. 

The carbon monoxide-oxygen reaction to form carbon 
dioxide was studied on Mnz2QOsz in the temperature range 
26.5-90.8°C. The apparent energy of activation is 10.6 
kcal. Two possible general mechanisms for this reaction 
on oxide catalysts are presented and discussed. 





The carbon monoxide-oxygen reaction was found not to 
occur on zinc oxide up to a temperature of 450°C. The 
catalytic decomposition of N2O was found not to occur on 
zinc oxide up to a temperature of 465°C. Possible explana- 
tions for the inactivity of zinc oxide are given. Studies 
were also made of the thermal stability of red zinc oxide. 
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RADIAL DISTRIBUTION FUNCTIONS 
IN BINARY MIXTURES 


(Publication No. 24,793) 


Ephraim L. Rubin, Ph.D. 
New York University, 1955 


Adviser: Professor Benson R. Sundheim 


One of the basic problems in the liquid state is the de- 
termination of the radial distribution function, nz2(r), which 
is the probability of finding two molecules. separated by a 
distance r in the liquid, Born and Green, among others, 
have formally solved this problem for a liquid of one com- 
ponent. We have generalized these equations to a mixture 
of two components and have obtained parts of the phase 
diagram by numerical calculation. 

From a consideration of the forces acting on molecules 
in a liquid and a knowledge of Boltzmann’s theoren, it is 
possible to easily derive three integral equations for the 
three radial distribution functions corresponding to the 
cases of AA, BB, and AB molecules. 

Unfortunately, these three equations in addition to the 
three nz(r) contain three ns(r), which are the probabilities 
of finding three molecules at specified places in the fluid. 
In order to close these equations we must express ns;(r) in 
terms of n2(r). This is accomplished by introducing the 
Kirkwood superposition approximation, 

After some analysis, one arrives at three non-linear 
integral equations for the three radial distribution func- 
tions. Because of the non-linearity these equations cannot 
be solved by existing analytical techniques. Even solutions 
in series are not possible because of the appearance of log 
terms. The equations are therefore linearized, The lin- 
earization, however, is still not sufficient to effect a solu- 
tion and so one further drastic averaging approximation 
must be introduced. It is then possible to solve the three 
linearized equations by Fourier transform obtaining three 
equations for the correction terms defined in the lineariza- 
tion procedure. These equations are the formal solutions 
to the problem. 

The introduction of a physically meaningful potential, 
such as that of Lennard-Jones into the correction terms 
led to an integral which could not be evaluated in any con- 
venient form. However, a good deal of information may be 
derived from a careful study of the singularities of the 
integrand, The denominators of all the integrands were 
the same but of a rather complicated nature. We therefore 
approximated to them and were led to an equation of the 
form 


ax* + bx” +c (1) 


for this denominator, where a, b, and c are function of the 
temperature and density. We set this equal to zero and 
proceeded to find the roots which are given by 
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-b+ Vb*-4ac 
wi 2a 

The singularities of the integrand in the equations for 
the correction terms correspond to the physically discon- 
tinuous transition from gas to liquid. At very low densi- 
ties and for sufficiently low temperatures there are only 
complex roots for our denominator. As the density in in- 
creased the roots move down the complex plane and even- 
tually one becomes real, This particular singularity of the 
integrand is associated with the transition from gas to 
liquid, 

The roots were calculated by substituting a particular 
value of the density into (1) and varying the temperature 
until a real root first appeared, It was then possible to 
plot the variation of the temperature at which condensation 
first takes place for this two component system versus the 
density, for various mole fractions. 
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THE STRUCTURE AND VIBRATIONAL SPECTRA 
OF SOLID OXAMIDE AND DITHIOOXAMIDE 


(Publication No, 25,064) 


Troy Alexander Scott, Jr., Ph.D. 
State College of Washington, 1957 


This study was undertaken with the purpose of explain- 
ing the abnormally high melting points of oxamide and di- 
thiooxamide. An attempt has been made to correlate the 
infrared spectra and the physical properties of these com- 
pounds. In addition, it was hoped that a study of the infra- 
red spectra would contribute to a better understanding of 
the structure of the solid state. 

Attempts to prepare deutero-oxamide by thermal de- 
composition of deuterated ammonium oxalate monohydrate 
were unsuccessful. It was found that the desired product 
could be prepared, however, by dissolving a few milligrams 
of oxamide in hot D2O. Deutero-dithiooxamide was ob- 
tained in the same way. To prevent this compound from 
exchanging with atmospheric moisture, it was necessary 
to handle the material in a dry atmosphere, 

Samples of oxamide, deutero-oxamide, dithiooxamide, 
and deutero-dithiooxamide were sublimed at reduced pres- 
sure onto NaCl and KBr plates. The infrared spectra of 
these films were obtained over the frequency range 400- 
4000 cm * at both room temperature and at -190°C. The 
spectra of Nujol mulls and KBr pressed pellets were also 
obtained over the range 700-4000 cm *. It was found that 
the spectra were nearly independent of temperature and 
sampling technique. 

For comparative purposes, spectra of sublimed films 
of oxamic acid, urea, deutero-urea, thiourea, and deutero 
thiourea were obtained at room temperature over the 
spectral range 700-4000 cm *. The spectrum of a CCl, 
solution of dithiooxamide was obtained with the use of 
matched 5 cm cells. An attempt to obtain a similar spec- 
trum of oxamide failed because of its insolubility in CCl,. 

The symmetries of oxamide and dithiooxamide were 
discussed and it was concluded that only the trans forms 
with either C; or C2}, site symmetry were consistent with 
both the X-ray and the infrared data. 





The spectra of oxamide and dithiooxamide were com- 
pared with the spectra of their deuterated analogues and 
related compounds. All of the fundamental hydrogen and 
deuterium vibrations were assigned for oxamide, deutero- 
oxamide, dithiooxamide, and deutero-dithiooxamide. Five 
of the six heavy-atom fundamental vibrations were as- 
signed for oxamide, For deutero-oxamide, dithiooxamide, 
and deutero-dithiooxamide, four of the six heavy-atom 
fundamental vibrations were assigned for each compound, 
Four of the weaker bands in the spectrum of oxamide were 
assigned to combination modes. Because of the lack of 
Raman data, combination bands in the spectrum of dithio- 
oxamide could not be assigned. 

The Teller-Redlich product rule was used to calculate 
the approximate isotopic frequency ratios of the heavy- 
atom vibrations which were not located in the spectra. The 
results were consistent with the small shifts expected for 
bands resulting from the motion of the heavy atoms. 

It was found that the average frequency of N-H stretch- 
ing bands in the spectrum of dithiooxamide solution was 
146 cm * higher than the average frequency of correspond- 
ing bands in the solid state spectrum. It was estimated 
that the analogous frequency shift for oxamide was 189 
cm™*, From these values, it was concluded that the energy 
of hydrogen bonds in oxamide was approximately 3 kcal 
and that the energy of NH...S bonds in dithiooxamide was 
of the same order of magnitude. 

From the estimated hydrogen bond energy it was con- 
cluded that hydrogen bonding alone was not an adequate 
explanation of the abnormally high melting points of ox- 
amide and dithiooxamide. Other factors which influence 
the melting point of molecular crystals are discussed, and 
it is concluded that the symmetry and rigidity of the layer 
structure, in conjunction with hydrogen bonding and possi- 
bly unusually large interlayer cohesive forces, may ac- _ 
count for the high melting points. 
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THE ADSORPTION OF CATIONIC 
SURFACE-ACTIVE AGENTS BY CELLULOSE 


(Publication No. 23,865) 


Frederick Hamilton Sexsmith, Ph.D. 
Princeton University, 1957 


The available methods for estimating high molecular 
weight quaternary ammonium halides have been examined 
for their potential application in adsorption studies with 
cellulosic textile fibers. A potentiometric method involv- 
ing titration with potassium triiodide was found sufficiently 
accurate to allow adsorption to be measured from the 
change of titer of cation in adsorption baths. A potentio- 
metric procedure for estimating halide in low concentra- 
tions also has been applied in measuring adsorption by 
cellulose from aqueous solution. 

The sorptive tendencies or substantivity of cationic 
detergents have been evaluated experimentally using na- 
tive cotton cellulose, two viscose rayons and oxycellulose. 
The effects of time, temperature and added electrolytes 
have been investigated in the adsorption of cetyltrimethyl- 
ammonium bromide by Cordura viscose rayon. Less ex- 
tensive equilibrium adsorption measurements have been 
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carried out with stearyltrimethylammonium bromide and a 
complex pyridinium chloride. 

An examination of the reproducibility of adsorption data 
has shown that quantitative measurements are subject to 
marked discrepancies unless equilibrium hydrogen ion 
concentrations are rigorously controlled. Purified fiber 
samples have been proven to contain finite quantities of 
ammonium ion, probably bound electrostatically at cellu- 
losic carboxyl groups. 

Physical properties of treated fibers have been exam - 
ined in an effort to correlate visible changes with the 
mechanism of adsorption. Included in these fibers were 
samples which had been exposed to detergent solutions 
containing solubilized hydrophobic dyes. 

The general features of adsorption isotherms have in- 
dicated three mechanisms of interaction of cellulose fibers 
with high molecular weight quaternary ammonium halides. 

The primary mode of sorption was ion exchange with 
cellulosic carboxyl groups. This interaction was shown to 
be much more pronounced with amphipathic cations than 
with simple quaternary ammonium species or alkali metal 
salts which are incapable of forming micelles in aqueous 
solution. 

Rates of ion exchange have indicated two types of acidic 
functional group (or two types of carboxyl] accessibility) in 
cotton and in medium tenacity viscose rayon, Equilibrium 
adsorption isotherms have indicated further that the cation 
exchange goes through a maximum at specific detergent 
concentrations. 

A second process of adsorption was evident from the 
depletion of halide ion from adsorption baths. This oc- 
curred at concentrations in the known regions of micelle 
formation. The uptake of ion-paired quaternary ammonium 
halide has been shown, in most cases, to be contingent on 
the extent of ion exchange as well as on micellar behavior. 

A third mechanism of interaction has been observed at 
high ionic strengths. This effect has been compared with 
the fixation of methylene blue to cellulose at high salt con- 
centrations. 

To facilitate an understanding of maxima in the degree 
of ion exchange with detergent concentration, a mathemati- 
cal analysis has been made of the law of mass action for 
micelle formation. The variation in concentrations of 
ionic species for hypothetical idealized solutions of am - 
phipathic salts has been calculated. 

The coupled effects of ion exchange and micellar asso- 
ciation have made it possible to formulate a theory for 
substantivity in the concentration range of micelle forma- 
tion. The mode of adsorption of neutral detergent mate- 
rial or ion-pairs was based on micellar aggregation at an 
array of sites where ion exchange was primarily operative. 
A hypothetical example of such adsorption has been calcu- 
lated. 

The theory of micellar clustering has been extended to 
provide a feasible mechanism for adsorption of anionic 
surfactants on neutral hydrophobic substrates. In such 
cases the primary step in interaction has been postulated 
as adsorption of single molecules of undissociated deter - 
gent acid. 226 pages. $2.95. Mic 58-123 





DIFFUSIONAL PROCESSES IN NICKEL OXIDE, 
CUPROUS OXIDE AND SILVER SULFIDE 


(Publication No. 22,708) 


Moon Taik Shim, Ph.D. 
Indiana University, 1957 


The purpose of this work has been the investigation of 
diffusional processes in crystalline nickel oxide, cuprous 
oxide, and in the reaction between solid silver and sulfur 
vapor. 

By means of radioactive nickel, the diffusion coeffi - 


cient a of nickel in monocrystalline and polycrystalline 
nickel oxide was measured in air from 1000 to 1400° C as 


= = 4,.4x10 * exp(-44.2 kcal/RT) cm*sec *. The 
polycrystalline oxide was prepared by oxidation of spectro- 
scopic grade nickel sheet. The single crystals of nickel 
oxide were a product of the Linde Company, made by the 
Verneuil Process. The tracer isotope was nickel-63 with 
a small admixture of nickel-59, The radioactive nickel 
was evaporated onto the surface of the oxide specimens.. 
The diffusion anneal was carried out in a platinum boat 
mounted in a mullite tube surrounded by a platinum - 
rhodium resistance furnace. Two oxide specimens were 
mounted face to face to detect or eliminate possible evapo- 
ration losses. The diffusion coefficient of nickel in the 
nickel oxide was determined from the decline in the sur- 
face radioactivity, and the measured absorption coefficient 
of the radiations in the oxide. Experiments had previously 
been made by Dr. Gulbransen of Westinghouse on the oxi- 
dation rate of samples of the same spectroscopic grade 
nickel, He found that the parabolic rate constant at 0.1 
atm. Oz was k = 3.8 x 10 * exp(-41.2/RT) cm*sec *. At 


1000 C and Poz2 = 0.2 atm, the ratio k/D = 2.8. These re- 


sults would therefore appear to prove: (1) That the oxi- 
dation of nickel, under the conditions cited, proceeds 
practically exclusively via diffusion of Ni through the NiO 
layer, (2) That grain-boundary diffusion does not play an 
important part either in the observed diffusion of radioac- 
tive nickel or in the parabolic nickel oxidation. 

The experiments on diffusion of oxygen in crystalline 
cuprous oxide were carried out with gaseous oxygen en- 
riched in oxygen-18, and cuprous oxide prepared by the 
oxidation of spectroscopic grade copper foil. In addition 
to the experiments with polycrystalline oxide, measure- 
ments were made on groups of individual grains cut from 
the polycrystalline strips. The exchange reaction between 
the oxygen gas at 0.17 atm. and crystalline cuprous oxide 
was followed between 1020 and 1100°C, The exchange ap- 
peared to be controlled by diffusion of oxygen in the oxide, 
and the diffusion coefficient D¢“2° = 15.4 exp (-63.7 
kcal/RT) cm*sec ' Within experimental uncertainty, the 
results for polycrystalline and essentially monocrystal- 
line cuprous oxide were in agreement. The exchange re- 
actions were carried out with the oxide heated in platinum 
boats in mullite combustion tubes. Correction was made 
for the background exchange with the mullite, which, how- 
ever, amounted to only about ten per cent of the observed | 
exchange. At 1000°C, the diffusion coefficient of oxygen 
in cuprous oxide is about 1/30 that of copper, the activa- 
tion energy being about 16 kcal higher, The mechanism of 
the oxygen diffusion is a problem of great interest, but at 
present no choice can be made between three possible 
mechanisms, interstitial oxygen, paired cation-anion va- 
cancies, dislocations or mosaic boundaries. 
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The reaction between silver and sulfur vapor was stud- 
ied kinetically at 200°C (formation @ silver sulfide) and the 
distribution of radioactive sulfur and silver was measured 
in the product layers. The product consists of a porous 
layer next to the unreacted silver and a dense layer on the 
outside. The dense layer appears to be formed by outward 
diffusion of silver; the porous layer, by inward diffusion 
of sulfur. The diffusion rate of sulfur in the porous layer 
is of the same order of magnitude as that of silver in the 


dense layer. The migration of the sulfur through the outer | 


dense layer does not proceed by lattice diffusion, but evi- 
dently by a mechanism connected with grain boundaries 
and cavities which occur in the dense layer. 

| 86 pages. $2.00. Mic 58-124 


STUDIES ON PROTEIN DENATURATION: 
(HEMOGLOBIN) 


(Publication No. 23,868) 


Joseph P. Simko, Jr., Ph.D. 
Princeton University, 1957 


The urea denaturation of beef oxyhemoglobin is highly 
dependent on the urea concentration, with a reaction order 
of 5 to 6 with respect to urea. The denaturation reaction 
is complex, exhibiting two features not ordinarily found in 
reactions of this type. The first of these is an induction 
period, and the second is a marked decrease in the dena- 
turation rate with increasing protein concentration. Three 
mechanisms are put forth which qualitatively fit these re- 
sults. They all have the following features in common: 

(a) an equilibrium between the native molecule and a com- 
plex form that is protein concentration dependent, (b) two 
reaction paths, a faster one favored at low protein concen- 
trations and a slower one favored at high protein concen- 
trations, and (c) several intermediates with properties 
similar to those of the native form of the molecule. The 
most probable of the mechanisms is one involving disso- 
ciation of the native protein molecule into fragments, the 
associated form being more stable than the dissociated 
form (possibly because it contains a greater number of 
intramolecular bonds). 

The structure of the denatured molecule is discussed 
in terms of a randomly coiled polymer. The Huggins’ 
constant for the protein-solvent system is lower than the 
value found for ovalbumin and appreciably higher than the 
values characteristic of polymer molecules in good sol- 
vents. This is interpreted as evidence of a moderate tend- 
ency for the denatured molecules to aggregate even in 
strong urea (8 M.). Beef oxyhemoglobin also exhibits an 
instantaneous increase in intrinsic viscosity immediately 
on placing the protein in urea, This is an indication of 
changes in the shape of the molecule possibly brought 
about by the dissociation of native hemoglobin into two 
parts. 

Temperature studies have been carried out and reveal 
that hemoglobin differs from many other proteins in hav- 
ing a normal temperature coefficient for the rate of urea 
denaturation. 

The urea denaturation of sheep oxyhemoglobin is simi- 
lar to that of beef although the rate is somewhat slower 
than that found for beef oxyhemoglobin. A small induction 





period is evident and the rate of denaturation decreases 
with increasing protein concentration. 

The effects of cysteine, thioglycollic acid, glycine, and 
mercuric ion on the urea denaturation of beef oxyhemo- 
globin are described. Sulfhydryl-containing compounds 
accelerate the denaturation while mercuric ion in low con- 
centration slows the reaction slightly. The effects of 
mercuric ion are interpreted in the light of present knowl- 
edge of the distribution of sulfhydryl groups in the protein, 

Stabilizing effects of different molecules ligated to the 
hemes are shown to lie in the order of increasing affinity 


of the ligand for the protein. This demonstrates that the 


state of the heme groups is important in stabilizing the 
native protein structure against urea denaturation. The 
denaturation of beef methomoglobin proceeds much more 
rapidly than that of the oxygenated form. There is no in- 
duction period and the reaction is characterized by first- 
order kinetics with no change in half-time with changing 
protein concentration. 

The intrinsic viscosity of hemoglobin has been ob- 
served to undergo no change whether the protein is oxygen- 
ated or de-oxygenated., 155 pages. $2.05. Mic 58-125 


THE APPARENT HEAT OF SUBLIMATION 
OF GRAPHITE ON VARIOUS SURFACES 


(Publication No. 24,085) 


Lawrence Raymond Sitney, Ph.D. 
The Ohio State University, 1952 


Although the heat of sublimation of graphite is of ex- 
treme importance in the thermochemistry of carbon and 
its compounds, that heat is not known with certainty. At 
present two values are generally accepted as possible, the 
low value’ of 136 kcal/mole and the higher one” of 170 
kcal/mole, 

The present investigation had as its goal the determina- 
tion of the effect of various target surfaces on the temper- 
ature coefficient of the sublimation rate of graphite by 
means of a molecular beam technique. However, instead 
of determining the rate of sublimation by weighing the 
amount of carbon deposited on the target, the rate was de- 
termined by photometrically following the rate of carbon 
deposition on the target. 

In the first experiments the rate of sublimation of 
graphite was measured by condensing the carbon on a 
freshly sublimed carbon surface so that the molecular 
beam would always impimge upon the same chemical sur- 
face. Since the accommodation coefficient of carbon on 
carbon is generally assumed to be unity, the measured 
temperature coefficient of the sublimation rate should also 
yield the correct heat of sublimation of graphite. 

After the value had been obtained for the temperature 
coefficient of the sublimation rate on a carbon surface, it 
seemed desirable to determine if the rate of sublimation 
would be different on other surfaces. The experiments 
were therefore repeated by condensing carbon on glass 
and platinum surfaces. Both surfaces gave values which 
differed from the value on the carbon surface and from 
each other. 

The apparatus used in this investigation consists of 
three sections: the source chamber, the collimator 
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chamber, and the observation chamber, These chambers 
are actually complex systems and can be described only 
briefly here, 

The source chamber is a brass cylinder 7" deep, 9.25" 
inside diameter, and 10" outside diameter. One end of this 
cylinder is a removable brass plate which supports the 
graphite source and its electrical heating system; the 
other end connects the collimator chamber to the source 
chamber by means of a flange sealed with an “O” ring. 
This chamber is cooled by water circulated through a tank 
surrounding the entire chamber. Pressures of about 2-3 x 
10 ° mm. of mercury are attained in the chamber by 
means of a DPI type MC-500 oil diffusion pump backed by 
a Welch “Duo-Seal” mechanical pump with a pumping speed 
of 440 liters/minute. 

The collimator chamber is a 3" long tube of 1.5" diam- 


eter brass connecting the source and observation chambers. 


Two removable horizontal slits are spaced in this tube 5 
cm. apart to collimate the carbon molecular beam. A 
shutter at the front end of the collimator chamber permits 
one to control the admission of the beam into the chamber. 
At the rear of the collimator chamber is an externally 
operated valve which allows one to isolate either the source 
or the observation chamber when the other is to be opened 
to atmospheric pressure. 

The observation chamber is 7" deep, 7.375" inside di- 
ameter, and 8" outside diameter. It contains the holder 
for the microscope slides which act as the backing for the 
carbon or platinum deposits or as the target itself, as well 
as the light source used in the photometric measurements, 
and the Cetron CE-29 photoube. The front face of the ob- 
servation chamber is closed with a piece of 0.5" plate 
glass, 10" in diameter, and sealed with an “O” ring. Pres- 
sures of about 5 x 10 ° mm. of mercury are maintained in 
the chamber by an NRC type H-2-P oil diffusion pump 
backed by a Welch 1405 “Duo-Seal” mechanical pump. 

The entire apparatus is mounted on a two deck dolly 
giving it a high degree of mobility. To add to this mobility, 
all electrical and water lines for the apparatus are master 
lines which can easily be attached to or removed from the 
dolly. A twelve-socket electrical receptacle and a four- 
line water manifold on the dolly itself satisfy the require- 
ments of the apparatus. A separate high current power 
system is used to heat the graphite source tube. 

The temperature of the graphite source tube was meas- 
ured with a precision optical pyrometer of the disappear - 
ing filament type which is based on one described in the 
Journal of Scientific Instruments*. Temperatures are de- 
termined as a function of the current passing through the 
pyrometer lamp by comparing the current against a cali- 
bration table prepared at the Bureau of Standards. An ad- 
ditional fifty degrees must be added to the Bureau’s values 
to correct for a decrease in the size of the lamp filament. 

The graphite used in all the experiments was obtained 
from the United Carbon Company of Bay City, Michigan. 

It was guaranteed to be free from all coal tars and to con- 
tain less than two parts per million of any impurity. 

Several brands of microscope slides were used during 
this investigation although Pittsburg brand non-corrosive 
slides were used in the experiments on the glass surface. 
For the runs with a carbon or a platinum surface, the 
slides were washed in distilled water and dried with lens 
tissues. For the experiment on the glass surface, the 
slides were boiled for three hours in an equal volume 
mixture of concentrated nitric and sulfuric acids. They 








were then rinsed in triple distilled water; soaked for 
thirty minutes in a 10 per cent solution of sodium hydrox- 
ide; rinsed several times in triple distilled water; and 
then stored in triple distilled water until they were to be 
used. At that time they were placed in the apparatus and 
pumped dry. 

The carbon layer was deposited on the slides by sub- 
liming carbon onto the slides with the slits removed from 
the collimator chamber. In this way a broad deposit which 
covered about half the slide could be laid down. Carbon 
was deposited until the light transmission fell to 50 per 
cent, The valve between the observation and source cham - 
bers was then closed and the source chamber was opened 
to atmospheric pressure while the observation chamber 
was held at a pressure of about 5 x 10 ° mm. of mercury. 
The two slits were then replaced in the collimator cham - 
ber and the source chamber was reevacuated. 

The platinum coating was formed by evaporating plati- 
num in a DPI vacuum coating apparatus from rectangular 
sections of 1 mil platinum foil, bent V-shape over a 15 mil 
tungsten filament. A special slide holder was used so that 
eight slides could be coated simultaneously with enough 
platinum to cut the light transmission to about 85 per cent. 
The system was then opened to atmospheric pressure and 
the slides removed, Four siides were immediately trans- 
ferred to the molecular beam apparatus and the other four 
were stored until they could be used. 

During the run itself, the source chamber was evacuated 
to 1 x 10 * mm. of mercury and then the graphite source 
tube was degassed. When the pressure had again fallen to 
1x10 * mm., the temperature of the source tube was 
raised to the desired temperature and then the shutter in 
front of the collimator chamber was opened to allow the 
carbon beam to impinge upon the target surface. The time 
was measured with an electric timer from the moment that 
the shutter was opened. The transmission of the slide was 
measured periodically by the phototube in the observation 
chamber, and the photocurrent was observed by means of 
a sensitive galvanometer. 

For the experiment on the carbon surface, the time- 
transmission data were observed over a sufficiently long 
period of time to obtain the rate of deposition of carbon at 
a given temperature. The data were taken at seven tem - 
peratures so that the temperature dependence could be 
measured, For the experiments on the glass and platinum 
surfaces, the time-transmission curves were again ob- 
served as a function of several temperatures but only the 
times which corresponded to the initial deposition of car- 
bon at each temperature were actually used in the calcu- 
lations. | 

The theory of the photometric measurement was de- 
veloped by Simpson, Thorn, and Winslow‘ for a slightly 
different type of measurement but can be applied to this 
investigation. 

If one lets t represent the time in minutes during 
which a given measurement is carried out and if T is the 
absolute temperature of the graphite source tube during 
this measurement, then a function 2 can be defined such 
that 


log> = log(1/t) + .8393 log T+ 2.19x10° T (1) 


by making use of certain constants evaluated by Simpson 
et al. and by substituting these constants and the expres - 
sion for log into the Clausius-Clapeyron equation, one 
obtains 
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dlog > 4H8 + 2.963 (2) 
0/7) fi 4,575 
If log = is now given a least square fit of the following 
type: 
log © = A+ B/T; (3) 


one obtains, after substitution of (3) into (2) and differentia- 
tion with respect to (1/T): 


AH8 = - 4.575 B - 2.963 kcal/mole (4) 


The following data were obtained on the three surfaces: 


Table I, 


Apparent heat of sublimation of graphite 
On a carbon surface 


VT t (min) VT/t 


30.0 1.703 
22.3 2.302 
16.2 3.190 
12.5 4.163 -0.73400 
9.5 9.00 -0.61147 
6.67 7,902 -0.45163 
4.5 11.8 -0.27678 


log 2 


-1,12723 
-0.99494 
-0.85145 

















Table II. 


Apparent heat of sublimation of graphi 
on a glass surface 


VT t (min) VT/t 


242.5 0.2129 

232.5 0.2223 

107.0 0.4848 
62.5 0.8319 
87.5 0.5949 
63.0 0.830 


log 2 
-2.02813 
-2.00811 
-1.67053 
-1.43336 
-1.57854 
-1.43281 











31.0 
23.0 
21.0 
20.0 





1.69 
2.28 
2.51 
2.65 





-1,.12357 
-0.99148 
-0.95000 
-0.92437 


Table III. 


Apparent heat of sublimation of graphite 
on a platinum surface 


V T/t 
2.279 


T’K VT 


2605 91.039 
2640 01.381 3.670 
2672 01.691 9.165 
2697 91.933 ; ae 
2727 92.221 10.44 
2756 02.498 15.00 
2788 02.802 21.12 
2816 02.066 24.68 


t (min) log 2 


-1,00120 
-0.99222 
—--0,.57310 
-0.46438 
-0.33324 
-0,17448 
-0.02415 
-0.04500 

















In Table I, t represents the time required togeta3 mm. 
deflection on the galvanometer measuring the photocurrent 
produced by the phototube. In tables II and III, t is the time 














| I - 








40 50 
t (in minutes) 


Fig. 1. Rate of deposition of carbon on a carbon sur- 
face as a function of the temperature, (do-d) is the gal- 
vanometer deflection in mm, tis time in minutes, 


corresponding to the initial deposition of carbon which is 
detectable by the phototube on the glass and platinum sur- 
faces. Figure 1 is a plot of the time versus the change in 
the galvanometer deflection for the deposition of carbon 
on a carbon surface at several temperatures. In Figure 2 
log = against 1/T°K for carbon, glass, and platinum sur- 
faces using the data in Tables I, I, and II. 

If the values for log 2 are substituted into equation 3, 
the following values are obtained for the constants A and 
B for the three surfaces: 


Table IV. 


Least squares evaluation of constants A and B 


Surface | A B 


Carbon 10.48669 -30.3076 
Glass 21.30207 -61.9041 
Platinum 13.16591 -36.8176 





Substitution of the values for B into equation 4 yields the 
following apparent heats of sublimation of graphite on the 
three surfaces shown on the following page. The value of 
AHi§ obtained for the carbon surface also represents the 
true heat of sublimation of graphite, within the limit of 
experimental error. Since the accommodation coefficient 
of carbon on carbon is unity, the rate of deposition of 
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Fig. 2. Apparent AH§ of graphite on various surfaces, 


Table V. 
Apparent heat of sublimation of graphite 


AH 8 
135.7 kcal/mole 


Surface 


Carbon 
Glass 
Platinum 


Mean Square Error 


+ 1.5 kcal/mole 
280.3 kcal/mole +10.0 kcal/mole 
165.5 kcal/mole + 1.7 kcal/mole 


carbon on the carbon surface at the various temperatures 
is equal to the rate of vaporization of graphite at these 
temperatures and, hence, application of the Clausius- 
Clapeyron equation to the rate of deposition of carbon gives 
the true heat of sublimation. 

Since the accommodation coefficient of carbon on car- 
bon is unity, the accommodation coefficients of carbon on 
glass and carbon on platinum can be calculated by com- 
paring the times required to get the initial deposition of 
carbon on the various surfaces. The accommodation coef- 
ficients of carbon on glass and platinum surfaces, respec- 
tively, are 0.05-0.10 and 0.3-0.4. 

The principal calculable error in this investigation 
arises from the uncertainty in the temperature of the 
source, Errors arising from an incorrect recalibration 
of the pyrometer lamp and from a systemmatic error in 
the measurement of the source temperature would not 
measurably affect the value of AH§. An error arising from 
a deposition of carbon on the pyrometer window during the 
course of several runs would cause the measured temper - 
atures to be too low and, if it exists, would noticeably af- 
fect the value of AH8. If the transmission of the window 
were 5 per cent lower at the end of several runs than at 








the start, the value of AH8 would be too high by about 10 
kcal/mole on the carbon surface, 20 kcal/mole on the glass 
surface, and 12.5 kcal/mole on the platinum surface. A 
preliminary investigation of this effect showed that the 
transmission of the pyrometer window did not change dur- 
ing the course of several runs. 

Other sources of error would be variations in the tem- 
perature of the source during a run or erroneous readings 
of the galvanometer deflection as a function of time. A 
check of the constancy of the source temperature during a 
run showed that any error existing would be too small to 
affect the value of AH8. The use of the electric timer and 
the apparent linearity of the time-transmission data mini- 
mize errors of the second type. 

Error would also be caused by changes in the accom- 
modation coefficient of a given surface as the source tem- 
perature changed over the course of several runs. Since 
it is generally accepted that the accommodation coefficient 
of carbon on carbon is unity, the value of AH8 correspond- 
ing to the true heat of sublimation of graphite would be un- 
changed by this effect. Because of certain geometrical 
properties of the experimental apparatus and because 
there are no quantitative data on accommodation coeffi- 
cients that could be used to improve the experimental ob- 
servations, it is assumed that the accommodation coeffi- 
cient remains constant for a given surface regardless of 
the source temperature. 

If the accommodation coefficient did change with tem- 
perature, it would have to increase as the source temper- 
ature increased and, hence, the values of AH/8 would have 
to be revised downward by an unknown amount. 

A possible explanation for the lower accommodation 
coefficients on glass and platinum surfaces appears to be 
associated with a desorption process on the surface. From 
the results on the carbon surface, it is evident that no de- 
position occurs until a certain amount of time has elapsed. 
This time decreases as the source temperature increases 
and is most likely a measure of the time required to degas 
the surface at a given temperature. Since the glass and 
platinum surfaces were exposed to atmospheric pressure 
for some time while the carbon surfaces were not, it is 
probable that the longer times required for an initial de- 
position of carbon on those surfaces are due to nuch more 
gas being on those two surfaces than on the carbon surface. 
If the surface has to desorb completely before the carbon 
deposits, then the differences in the apparent heat of sub- 
limation on the glass and platinum surface might be due to 
the desorption of more gas from the glass surface than 
from the platinum surface. On the other hand, if the amount 
of gas is the same on both surfaces, then the difference in 
the desorption time might possibly be due to the heat of 
desorption on the glass surface being greater than on the 
platinum surface. 


Summary 


The following apparent heats of sublimation of graphite 
were obtained on carbon, glass, and platinum surfaces, 
respectively: 135.7, 280.3, and 165.5 kcal/mole. 

The accommodation coefficients of carbon on carbon, 
carbon on glass, and carbon on platinum, respectively 
are 1, 0.05-0.10, and 0.3-0.4. 

, 94 pages. $2.00. Mic 58-126 
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A STUDY OF THE COPPER-MAGNESIA 
CATALYST 


(Publication No. 23,873) 


Milton Leonard Snow, Ph.D. 
Princeton University, 1956 


The preparation of a 5% Cu-MgO catalyst of very high 
purity is described, as is a series of measurements made 
to determine its physical and chemical characteristics. 

The catalyst demonstrated the ability to accelerate the 
hydrogen-deuterium exchange down to 77°K. It also dem- 
onstrated behaviour consonant with that of a substance 
possessing two types of adsorption sites. 

Parahydrogen conversion and magnetic susceptibility 
measurements find that the catalyst is paramagnetic and 


that some of this paramagnetism is on the catalyst surface. 


It is shown that the catalyst can effect the hydrogena- 
tion of cyclohexene at 30°C with an apparent activation 
energy of 10.1 kcal/mole. The catalyst was unable to in- 
duce reaction between benzene and hydrogen. 

Determination of the surface area gave a value of 27 
meter*/gram. This is an increase of 8 m*/gm over the 
unreduced oxide. 

It is concluded that the paramagnetic species are cop- 
per atoms and that the unusual activity of this catalyst is 
due to these atoms and the manner in which they are dis- 
persed, 68 pages. $2.00. Mic 58-127 


A STUDY OF THE RELATIONSHIP BETWEEN 
THE MASS SPECTRA OF ORGANIC 
COMPOUNDS AND THEIR STRUCTURE 


(Publication No. 23,875) 


Bruce Watson Steiner, Ph.D. 
Princeton University, 1956 


An attempt has been made to correlate the mass spec- 
tra of organic molecules with their structure. The follow- 
ing mechanism of positive ion production in the mass 
spectrometer was adopted. The 50-70 volt electrons, on 
collision with organic molecules, produce positive ions by 
the mere removal of one electron. The ion so produced 





is collected as the ion of the parent mass number, or one 
of lower mass. The latter is the result of a unimolecular 
decomposition of the parent ion to produce a positive ion 
and a radical or a molecular moiety. The mass spectro- 
meter detects only ion fragments. The correlations must 
therefore be made without knowledge of at least half of the 
decomposition fragments. It is of importance to note that 
neither the ion of parent mass nor the decomposition frag- 
ments undergo collision with each other before detection. 
This takes place about 10° seconds after ionization. 

The efficiency of ionization depends primarily on the 
size of the organic molecule, Plots of the total number of 
ions produced versus the cross sectional area as deter- 
mined from molecular models give straight lines. There 
is no correlation with the total numbers of electrons in the 
molecules. These facts indicate that the first step in the 
total process is the ionization of the molecules, each col- 
lision producing one ion, irrespective of the structure of 
the molecule. 

The relation between molecular structure and ionic 
fragmentation was studied in the following way. The per- 
cent of the molecule ion decomposition to various frag- 
ments was determined and an attempt was made to asso- 
ciate the presence of certain fragments with either stabil- 
ity of such fragment, stability of the presumed undetected, 
complementary fragments, or the occurrence of a favored 
decomposition reaction. We have therefore determined 
the spectra of twenty compounds: 1-octanal, octanaldehyde, 
2-octanone, octansic acid, methyl octanoate, octyl acetate, 
methyl-n-octyl ether, n-octyl amine, 1-bromo-octane, 1- 
chloro-octane, 1-iodo-octane, nitrobenzene, anisole, p- 
nitroanisole, m-nitroanisole, o-nitroanisole, o-fluoro- 
anisole, p-fluoro-anisole, methyl cyclohexyl ether, and ni- 
trocyclohexane. These we have correlated with the spec- 
tra in the literature of the normal paraffins, methyl oc- 
tanes, normal olefins, isomers of normal heptene and 
nonene, normal acetylenes, saturated and unsaturated cy- 
cles and condensed rings, and a few of their derivatives. 

139 pages. $2.00. Mic 58-128 


THE CRYSTAL STRUCTURE OF 
CYCLOSERINE HYDROCHLORIDE 


(Publication No. 25,105) 


June Williams Turley, Ph.D. 
The Pennsylvania State University, 1957 


Cycloserine, D-4-amino-3-isoxazolidone, is a new 
broad-spectrum antibiotic which has been found to have 
limited application in the treatment of tuberculosis. The 
study of the crystal structure of cycloserine hydrochloride 
was undertaken in an effort to confirm the chemical struc- 
ture of the antibiotic and to provide accurate measure- 
ments of bond distances and angles in the molecule. 

Three-dimensional x-ray diffraction data was collected 
using CuKa radiation and the Weissenberg moving -film 
method. The crystal is in space-group P2,; 2,21, and 
unit cell dimensions of a = 9.72, b = 10.34 and c = 5.78 A. 
The structure was solved in the (001) projection using the 
heavy-atom method and Sayre’s equation. It was solved in 
the (010) projection by a one-dimensional application of 
Fourier transform principles. Refinement proceeded in 
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three dimensions using the IBM 604 Calculating Punch and 
the IBM 704 Electronic Data-Processing Machine with the 
method of least squares. The final disagreement factor in 
three dimensions is R; = 0.144 for Fops 4 O, or Ri = 0.192 
when non-observed reflections are included, 

Bond distances in a clockwise direction around the ring 
are:Ci-Cz, 1,575 + .026 A; C2-O7, 1.430 + .022 A; Ox-Ns, 
1.396 + .016 A; Ns-Cs, 1.316 + .019 A; Cs-Cy, 1.549 + 
0.26 A. The ring carbon to ketone oxygen distance is 
C3-O6 , 1.274 * .019 A; the ring carbon to amino nitrogen 
distance is Ci-Na, 1.470 1 .022 A. Seven short intermo- 
lecular distances have been found, four of which appear to 
be due to hydrogen bonds. Three are N-H...Cl bonds in- 
volving the amino nitrogen, with N-Cl separations of 
3.138 + .011 A, 3.165 + .010 A and 3.245 + .008 A; the 
fourth is an N-H. . .O bond of length 2.885 + .014 A which 
occurs between the ring nitrogen and the ketone oxygen. 
The three remaining short distances consist of: one be- 
tween the amino nitrogen and the ring oxygen, with a value 
of 3.074 ft .013 A: one between the amino nitrogen and the 
ketone oxygen, with a value of 2.993 ft .018 A: and one be- 
tween the ring oxygen and the ketone oxygen, with a value 
of 2.992 + .014 A. Bond angles in the molecule are: C:- 
Cs-Ns, 105.0 * 2.2°; Ci-Cs-Og, 126.6 + 3.4°; Og-CsNs, 
127.4 + 2.9°; Cs-Ci-C2, 101.8 + 2.2°; Cs-Ci-Ny, 108.7 + 3.4"; 
C2-Ci-Na, 115.8 + 2.6°; Cy-C2-O7, 107.9 + 2.2°; C2-O7-N;, 
109.0 t 2.3°; O7-Ns-Cs, 115.6 + 2.3°; Ng-Cl-Na, 140.7 + 1.2°; 
N4-Cl-Na, 103.6 + 0.6°; Ng-C1-Ng, 113.2 + 0.5”. 

These measurements confirm the zwitterion structure 
of cycloserine. In addition, the five-membered isoxazol- 
idone ring has been found to be nearly planar and parallel 
to the x axis, while the chlorine atom and the three nitro- 
gen atoms hydrogen-bonded to the chlorine form a very 
flat trigonal pyramid. 106 pages. $2.00. Mic 58-129 


STUDIES IN MOLECULAR SPECTROSCOPY. 
THE INFLUENCE OF CORIOLIS COUPLING 
ON THE INFRARED BAND SHAPES OF 
PROLATE SYMMETRIC ROTORS. 


(Publication No, 24,171) 


Richard Walter Valentine, Ph.D. 
Purdue University, 1957 


Major Professor: Walter F. Edgell 


The influence of first-order Coriolis coupling on the 
contours of perpendicular bands of prolate symmetric ro- 
tors has been quantitatively investigated. The problems 
involved in comparing experimental band envelopes with 
those computed from theory have been discussed. The ex- 
pressions relating the dependence of perpendicular band 
envelopes on first-order Coriolis coupling have been given 
and programs have been written for their computation on 
an Electrodata Digital Computer. An atlas of band envel- 
opes for a range of the molecular parameters has been 
compiled and the resulting variations in band shape have 
been discussed with respect to the behavior of the sub- 
bands as the degree of Coriolis coupling varies. The sep- 
aration between the maxima of the P and R branches is 
correlated with the coupling constant (¢); this correlation 
is presented as a further series of curves which may be 
used to evaluate the zetas for observed bands. 





The band envelopes have been experimentally obtained 
for CHsCN, CFsCN, CFsCFs, CFsCHs and CHs3C = CH. 
The zetas have been obtained from the comparison of the 
experimental and computed envelopes for the above mole- 
cules and in addition for CHsNC, CIOsF, Co(CO),H, 
Co(CO),.D, and Fe(CO),. 225 pages. $2.95. Mic 58-130 


SOME ASPECTS OF THE 
PALLADIUM-HYDROGEN SYSTEM 


(Publication No. 23,883) 


Maarten van Swaay, Ph.D. 
Princeton University, 1956 


The permeability of palladium to hydrogen has been in- 
vestigated for temperatures between 150 and 450°C, with 
hydrogen pressures varying between one and one tenth of 
one atmosphere approximately. A flow system has been 
designated and constructed allowing hydrogen flow in both 
directions through a flat palladium membrane clamped be- 
tween stainless steel holders with copper gaskets. 

A measuring technique developed by Barrer* was used 
to evaluate the solubility and the diffusion coefficient of 
hydrogen in palladium. 

It was found that, unless rigorous measures are taken 
to insure purity of the gas in contact with the palladium, 
the assumptions involved in the Barrer method are not 
justified. In particular, it has been shown that the surface 
reaction is not fast compared to the bulk diffusion unless 
the metal surface is clean, and sufficiently small concen- 
tration gradient is maintained. 

The way in which a slow surface reaction is reflected 
in the data obtained through the Barrer method is 
discussed, and it is shown that apparent anomalies in the 
variation of the diffusion coefficient and solubility with 
varying temperature and fore-pressure can be traced to 
non-validity of the assumption of fast surface reactions. 

The peculiar type of permeability loss observed after 
a temperature cycle higher than the highest temperature 
previously attained with a filter is discussed and explained 
in terms of progressive irreversible contamination as the 
temperature is raised. The hypothesis predicts that under 
conditions insuring high purity of the hydrogen and the fil- 
ter surfaces the logarithm of the permeability is a linear 
function of the reciprocal absolute temperature. This pre- 
diction was tested and confirmed experimentally. 

The sharp drop-off of permeability at constant temper- 
ature, found when the temperature is lowered to 155°C or 
lower, is related to the formation of a second phase of the 
palladium -hydrogen alloy. No conclusions have been 
drawn concerning the particular property of the two-phase 
system responsible for the loss in permeability, but vari- 
ous possibilities are suggested and discussed, It is shown 
that the hysteresis effect so often described in the litera- 
ture can not account for all the loss in permeability, al- 
though it does contribute to it. The major cause should be 
looked for among the reactions at the phase boundaries 
between the gas- and the beta phase and between the beta- 
and alpha phase. 

Although the diffusion equation by Fick 
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has not been solved yet for the case of finite surface reac-. 
tion rates combined with a dissociation of the diffusing 
gas, the case of fast surface reactions combined with dis- 
sociation of the diffusing gas (discussed by Barrer*) is 
extended to include a front surface reaction following the 
rate equation 


Co(t) = Co, (1- exp (- 7/t) 


where Co(t) is the concentration at the front surface, The 
mathematical treatment for a relaxation-type build-up of 
hydrogen concentration at the front interface was outlined 
by Juenker, | 
It is shown that the condition given above results ina 
time -lag T added to the time L needed for the steady state 
to set in, after a sudden hydrogen pressure is applied on 
one side of an evacuated filter, The time-lag L is caused 
by the building-up of the hydrogen concentration inside the 
filter to the steady-state distribution. It was shown by 
Barrer that L can be expressed in terms of the permea- 
bility P, and the solubility c, and diffusion coefficient D, 
when the surface reactions are fast compared to the bulk 
diffusion. 78 pages. $2.00. Mic 58-131 


*R. M. Barrer: Diffusion in and through Solids, Chap- 
ter l, 


SOME THERMODYNAMIC AND FLOW 
PROPERTIES OF THE AQUEOUS 
SOLUTIONS AND HYDRATES OF TWO 
TETRA-n-BUTYL AMMONIUM SALTS 


(Publication No. 24,753) 


Wen-Yang Wen, Ph.D. 
University of Pittsburgh, 1957 


Experimental measurements of the viscosities of aque- 
ous solutions of tetra-n-butyl ammonium bromide and 
tetra-n-butyl ammonium acetate were carried out with two 
objectives. The first of these was to extend the structure- 
effect correlation of amino acids to the tetra-alkyl ammo- 
nium salts. The second objective was to find a new corre- 
lation to bridge the gap between two existing correlations, 
the one for amino acids and the other for electrolyte salts. 

The solid hydrates of tetra-n-butyl ammonium bromide 
and tetra-n-butyl ammonium acetate were prepared and 
analyzed, The heats of fusion of the hydrates were meas- 
ured for the purpose of testing the speculation that the 
freezing of the water in the formation of these solid hy- 
drates is largely completed in the liquid phase because of 
the strong structure -forming tendency of these solutes, 
and that the entropy of fusion should be considerably smal- 
ler than that of pure water. 

The apparent molal heat capacity of tetra-n-butyl am- 
monium bromide in aqueous solution was determined to 
establish thermodynamic evidence of the existence of ice- 
like structures around the tetra-n-butyl ammonium group. 

The tetra-n-butyl ammonium bromide samples used 
were of a high chemical purity, and the concentrations of 
the solutions prepared were determined to the required 
precision. The compositions of the hydrates of the two 
salts were determined with a lower accuracy because of 
various difficulties encountered. A simple interpretation 





of X-ray diffraction data on the solid hydrates leads to re- 
sults which did not agree with the water compositions de- 
termined by chemical analysis. This discrepancy remains 
and further X-ray studies would be desirable. 

Two modified Ostwald viscometers were used for the 
measurement of relative viscosities of the solutions at 20 
and 30°C. The determinations of the heat of fusion of the 
hydrates and the apparent molal heat capacity of the bro- 
mide salt were undertaken by the use of an adiabatic calo- 
rimeter with an automatic shield control. 

It was found that the temperature coefficient of the B- 
coefficient in the empirical relative-viscosity equation of 
Jones and Dole is helpful in generalizing the structure- 
effect correlation of both amino acids and electrolyte salts. 
Large negative values of the differential energy of activa- 
tion for viscous flow were found for the two tetra-n-butyl 
ammonium salts investigated. This result was considered 
as an indication of the strong structure-forming effects of 
the solutes upon water. 

The entropies of fusion of the two hydrates were found 
to be small in qualitative agreement with expectation. The 
greater depression of the entropy of fusion of water for 
the acetate hydrate was taken as an indication that the 
acetate ion strengthens the ice-likeness of water much 
more than the bromide ion. 

It was found that the tetra-n-butyl ammonium bromide 
has a strikingly large apparent molal heat capacity in 
water, and that, after subtraction of the internal heat ca- 
pacity of the tetra-n-butyl ammonium group, there still 
remains a considerable amount of excess heat capacity. 
This large excess was considered to be ascribable to the 
contribution from the ice-patch clusters surrounding the 
tetra-n-butyl ammonium group. 

The results of these studies seem to offer concrete 
support for the concept that the principal effect on the 
water of the large cation is a structure-forming one simi- 
lar to that produced by nonpolar solutes. 

97 pages. $2.00. Mic 58-132 


DIELECTRIC RELAXATION IN 
THE ROTATOR STATE 


(Publication No. 23,889) 


Donald Errol Williams, Ph.D. 
Princeton University, 1957 


The rotator state is defined as that solid phase in which 
the molecules have orientational freedom. The rotator 
state is of interest to the investigator not only in itself, 
but also, in that it represents an intermediate between the 
ordinary solid and liquid phases. As the result of war- 
time advances it was possible to measure the complex di- 
electric constant at microwave frequencies and, thereby, 
determine the height of the free energy barrier restricting 
the reorientation of the molecules in the rotator state. 

The impedance method was chosen as the one to be 
used at 3.2 cm. This general method is discussed from 
an intuitive point of view. Two variations of the general 
method, the Wedge Method and the Short Circuit Plate 
Method, were used. The experimental setups, the temper- 
ature controlling systems and the experimental proce- 
dures for both methods are described and discussed. 
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The methods of calculation applicable in various situa- 
tions are described in detail. 

The dielectric constants and losses at 3.2cm. for t- 
butyl bromide, t-butyl chloride, 2-chloro-2-nitropropane, 
dichlorodibromomethane, 2,2-dichloropropane, 2,2-dinitro- 
propane, methyl chloroform, dl-camphene, d-camphor, 
dl-camphor, d-camphoric anhydride, dl-isoborneol, and 
succinonitrile are reported in tabular form for a wide 
range of temperatures. Appropriate remarks are made on 
the peculiar aspects of the measurement of each compound. 
The purification and physical constants of the above com - 
pounds are reported and the physical constants are com- 
pared with literature values. 

The data for each compound are discussed and evalua- 
ted in one or more of the following ways: complex dielec- 
tric constant versus temperature plots, comparison with 
low frequency data, Cole-Cole complex plane arc plots, 
and logarithm of the critical wavelength versus the recip- 
rocal of the absolute temperature plots. The existence of 
rotator states in all the measured compounds was con- 
firmed, including the previously disputed existence of a 
rotator state in succinonitrile. Dispersion and loss were 
found at 3.2 cm. in the rotator states of all the compounds 
except t-butyl chloride. In t-butyl chloride the critical 
wavelength in the rotator state is .3 cm. or shorter. In 
several of the compounds the critical wavelength in the 
solid was found to be shorter than in the liquid, The dis- 
tribution of relaxation times, as expressed by the Cole- 
Cole a, was found to be zero at high temperatures in 





several cases, but it was observed to increase suddenly at 
lower temperatures, 

All the available data on dielectric relaxation were as- 
sembled and generalized. An activated state was.found 
that is consistent with these generalizations. In terms of 
intermolecular forces this activated state implies that 
molecular shape and polarizability are the most important 
factors for dielectric relaxation. Our data for the tetra- 
substituted methanes are in general accord with this. The 
application of the activated state theory to the bicyclic 
terpenes suggested a partially intramolecular mechanism 
for the dielectric relaxation of succinonitrile and dl- 
camphene, The decrease in critical wavelength upon 
freezing found in several of the tetrasubstituted methanes 
was not adequately explained. The variation of the distri- 
bution of relaxation times with temperature in the bicyclic 
terpenes appears to be due to a lack of true randomness 
in the molecular orientations at low temperatures. 

Rotator states were found to occur for molecules which 
approach the shape of a sphere, rod, or disk, which have 
entropies of fusion of about two entropy units, and which 
have abnormally high melting points. The stability of a 
rotator state was characterized by the number of degrees 
of temperature over which it is stable. The relative sta- 
bility of various rotator states was discussed. Compounds 
in their rotator state were found to be waxy, but rotator 
compounds which have no rotator transition were found not 
to be waxy. 197 pages. $2.60. Mic 58-133 
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THE INFLUENCE OF FIRM AND PLANT SIZE ON 
INDUSTRIAL RELATIONS: IMPLICATIONS FOR 
THE THEORY OF THE FIRM 


(Publication No. 23,810) 


Sherrill Cleland, Ph.D. 
Princeton University, 1957 


This study is both an empirical and analytical examina- 
tion of the influences of firm and plant size on industrial 
relations. It describes the influences of size on industrial 
relations as indicated by empirical research into the expe- 
riences of 82 manufacturing concerns in the Trenton, New 
Jersey, area. The data utilized were collected primarily 
by interviews with the executives of these concerns. Fifty- 
two of the establishments, employing under 500 workers, 
were classified as small; the remaining thirty, employing 
over 500 workers, were classified as large. The industrial 
relations policies and experiences of the different size 
concerns were examined and contrasted. 

The empirical material indicates that firm and plant 
size is an important factor influencing industrial relations, 
at least in the Trenton area. Measured by such indicators 
as the incidence of strikes, steadiness of employment, 
susceptibility to unionization, opportunities for promotion, 
techniques of recruitment, and personal relationships 
between worker and manager, the small establishments 
had, on balance, better industrial relations than the large 
ones. The conclusions of the empirical portion of the 
study are that size does influence industrial relations and 
that the small establishment has industrial relations ad- 
vantages. ; 

The analytical portion of the study uses these empirical 
conclusions as hypotheses. Industrial relations considera- 
tions of the firm are then analyzed within the framework 
of the theory of the firm. By using nine measures of fac- 
tory efficiency particularly sensitive to industrial relations 
policies, the industrial relations costs of different size 
establishments are examined. These measures are 
strikes, turnover, absenteeism, industrial accidents, quan- 
tity of output, quality of output, economy of output, unem- 
ployment, and worker morale. Selected industrial rela- 
tions economies and diseconomies of scale, both internal 
and external, are analyzed in the light of these measures. 

The analysis indicates that industrial relations costs 
to the firm, as determined by the various measures, are 
important yet usually disregarded. The theory of the firm 
does not consider most industrial relations cost elements 
of the influence of these industrial relations costs on the 
firm’s long-run average cost curve and, therefore, on the 
firm’s optimum size. The analytical portion of the study 
suggests that the long-run average cost curve of the firm 
is made of two functions: the traditional LAC curve based 
on technical considerations, and an industrial relations 
LAC curve based on industrial relations considerations. 
The technical costs are usually much greater and more 





important than the industrial relations costs and the tech- 
nical optimum is much larger than the industrial relations 
optimum, which is rather small in most cases. By sum- 
ming these two functions a new LAC curve, containing both 
technical and industrial relations elements, is derived. It 
points to an optimum size for the firm smaller than gen- 
erally believed. 

The analytical material shows that if small size gives 
better industrial relations, as the empirical material 
indicates, firms might well be structured smaller to utilize 
this advantage. 

With a union the firm’s industrial relations situation is 
different. If large size creates a less favorable industrial 
relations environment for the workers, this will be re- 
flected through the measures of efficiency, in a poor in- 
dustrial relations cost record. The analytical part of the 
study suggests that if a union can offset the adverse impact 
of large size on industrial relations, it may enable the 
firm to have an optimum size larger than would be the 
case without a union. 

The study concludes that the theory of the firm should 
allow for industrial relations economies and diseconomies 
of scale, for they may modify the theoretical conclusions. 

352 pages. $4.50. Mic 58-134 


FACTORS AFFECTING SUPPLY AND 
DEMAND IN THE NEW YORK MILK MARKET: | 
REFERENCES TO FORECASTING 


(Publication No. 24,133) 


Donald Charles Lelong, Ph.D. 
Syracuse University, 1957 


Federal regulation of the market which supplies metro- 
politan New Yorkers with the fluid dairy products they 
consume depends for its smooth operation upon knowledge 
of the factors which affect supply and demand for these 
commodities. This statistical study represents an attempt 
to determine those factors which influence most decisively 
demand and supply in this market. It covers the period 
1940-1955, the first sixteen years of continuous New York 
market-order regulation. Correlation analysis has been 
employed to relate marginal changes in environmental 
factors with changes in retail sales of fluid milk andcream 
in the marketing area. Another group of statistical series 
has been related to marginal changes in milk receipts for 
the market. 

On the demand side of the market several economic 
factors were found significantly associated with changes 
in consumption. Per-capita fluid milk consumption varied 
directly with deflated weekly earnings of production work- 
ers in the New York area. The elasticity of demand with 
respect to real income approximated .7 in the case of fluid 
milk. No significant relationships could be found between 
retail price and per-capita consumption. 
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Per-capita sales of fluid cream proved most closely 
(and positively) related to the price level of all foods in 
New York City, and almost as strongly but inversely re- 
lated to the deflated retail price for cream. Employing 
the ratio of all food prices to retail light cream prices as 
a rough measure of price cross elasticity, a coefficient of 
1.0 described the cross elasticity of per-capita demand 
for fluid cream. 

' On the supply side of the market independent variables 
were correlated with both the average number of dairies 
delivering milk to plants serving the area, and average 
receipts per dairy. Annual milk receipts per dairy were 
found to be relatively stable, displaying about a 1.5 per 
cent annual increase. The fluctuations which did exist 
about the long-term trend in this series could best be 
attributed to changes in current pasture conditions, the 
milk-price/other-farm-prices ratio of six months previ- 
ous, and the milk-price/factor-costs-of-production ratio 
six months earlier. 

Of those factors associated with number of producers 
serving the market two ratios, each of which indicated the 
regional supply-consumption relationship, best accounted 
for the shifting of producers into or out of the market. 
The ratio of total milk production in Northeastern states 
to sales of fluid milk in the New York area was found to 
afford an indication of change in the number of dairymen 
serving the New York market the following year. The 
relationship prevailing between the primary price paid 
for fluid-use milk in the New York market and the price 
paid for manufacturing milk at Midwestern condenseries 
comprised another indicator of changes in producer num- 
bers the following year. 

The foregoing findings, along with many others, afford 
the author an opportunity to indulge in some statiscally 
based generalizations concerning those factors influencing 
market conditions in one of New York State’s largest in- 
dustries. 272 pages. $3.50. Mic 58-135 


THE PROJECTION OF NATIONAL POPULATIONS: 
A REPORT ON THE STATE OF AN ART 


(Publication No. 23,043) 


George F. Mair, Ph.D. 
Princeton University, 1957 


In view of the large effort devoted to population projec- 
tions in the past and the vigorous recent discussion of the 
problems involved in their construction, it is perhaps 
surprising that there has thus far appeared no full-fledged 
general discussion of this field. The present essay consti- 
tutes a beginning in the direction of such a general discus- 
sion, with particular reference to projections for whole 
nations. 

Part A considers the history, procedures, and results 
of past national projections, focussing on certain of the 
most important techniques and studies: the logistic curve; 
a long series of cohort survival projections for the United 
States based on assumptions as to mortality, fertility, and 
migration; an extensive set of cohort survival projections 
for Great Britain, in which nuptiality was introduced as 
one of the principal factors taken into account; and two 





attempts to achieve projections for many countries by a 
synthesis of international experience. 

Where sufficient time has passed for a comparison of 
the projections with actual developments, the evidence 
suggests that none of these has been very successful in 
forecasting population trends. The logistic, although it 
may be serviceable for describing past growth, has no 
compelling theoretical justification as a method of projec- 
tion and has produced an unimpressive empirical record. 


The cohort survival method has experienced serious diffi- 


culty because of the inability of those using it to find suc- 
cessful methods of forecasting the trends of the compo- 
nents employed. The addition of nuptiality to the procedure 
appears to have some limited value. Thus far, the averag- 
ing of past international experience has not solved the 
problem of determining what will happen in the future. 

In spite of their poor performance as forecasts, how- 
ever, projections can describe the implications of chosen 
assumptions and can tell something about the relative 
importance of the several proximate factors in determining 
demographic developments. Where possible, the projec- 
tions discussed are analyzed for this kind of information, 
especially as it may be relevant to a methodology of pro- 
jection for the future. The final chapter of Part A presents 
a survey of less prominent techniques of projection. 

On the basis of the findings as to existing national pro- 
jections, Part B proceeds to a discussion of the tactics 
and strategy of future work, approaching the question in 
three stages. First an attempt is made to state the pur- 
poses for which projections may be useful, in order to 
indicate the goals in view. The chief distinction made is 
that between projections as a basis for policy planning and 
projections as a part of demographic analysis. 

There follows a consideration of the nature of popula- 
tion projections, as revealed in the example studied and 
as implied in the possible uses noted. The principal proc- 
esses involved in projection are identified and a general 
view of demographic development that informs most work 
on projections is pointed out and discussed. An important 
difficulty observed is that of judging the success of a pro- 
jection. 

Finally, a group of recommendations is presented. It 
is suggested that, where possible, projections by simple 
methods should be made at quite frequent intervals, with 
elaborate work employing a wide variety of assumptions 
reserved for more occasional use. Because of the impor- 
tant potential value of projections, research intended to 
lead to their improvement should be pressed forward. 
Continuing analysis and assessment of past projections 


should be carried on, but efforts to produce new techniques 


by fairly simple modifications of existing methods seem 
unlikely to be profitable. What is principally needed is 
fundamental research on the nature and operation of the 
underlying elements in demographic development, includ- 
ing the interrelationships between demographic and non- 
demographic phenomena. 504 pages. $6.45. Mic 58-136 
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ELASTICITY OF DEMAND FOR SELECTED 
AGRICULTURAL PRODUCTS 


(Publication No. 24,086) 


John W. Sharp, Ph.D. 
The Ohio State University, 1952 


The purpose of the dissertation is to determine the 
elasticity of demand for selected agricultural products 
important to the Ohio farmer. These products are: corn, 
wheat, soybeans, hogs, cattle, poultry, eggs, fluid milk, 
apples, and potatoes. Since work of this nature, has been 
rather limited, further analysis on the demand behavior of 
these agricultural products should prove helpful. 

The analysis is limited to the measurement of the mar- 
ket demand at the farm level; therefore, production or 
available supply and price data at the farm are used. 
These production and price data for each of the products 
are on a yearly basis, and market and dynamic demand 
curves are determined for the periods 1929-1949, 1929- 
1941, and 1929-1941 and 1947-1949. 

The production data are converted to the per capita 
basis since the demand for food is greatly affected by the 
number of consumers. The per capita demand for food is 
generally accepted as being inelastic with regard to total 
intake. Thus, the greater the population, the greater the 
need for food. 

The average yearly prices for each of the commodities 
are adjusted by the “index of prices received by farmers 
for food products” with the period 1935-1939 used as a 
base. This makes it possible to compare.the yearly prices 
by eliminating the effects of price level changes. 

With the aid of these price and supply data for each of 
the products, dynamic demand curves showing the supply- 


price relationship over the period 1929-1949 are computed. 


Since the entire supply of most food is marketed, the terms 
supply and consumption are of the same meaning, the mar- 
ket being the initial consumer. Thus, the supply-price 
curve and the price-consumption curve are one and the 
same, and with most agricultural commodities either curve 
is the demand curve. The element of dynamics is applied 
when time is included in the relationships. 

On a theoretical basis time is not considered in estab- 
lishing a demand curve. The theoretical curve represents 
a particular set of relationships at one instant of time. 
This type of curve is useful for illustration of the basic 
concepts of demand analysis based on rationalization. The 
measurement of actual demand for a product becomes 
meaningful and practical only when measurements are 
made over time. 

When considering time in demand analysis we are | 
immediately confronted with many problems. In selecting 
a period of time, one may use the hourly, daily, weekly, 
monthly or yearly data depending upon its availability. 
There is little doubt that the elasticity of demand for a 
product will vary between time periods. This fact must 
be taken into consideration when choosing the time period. 
Reason must be used in selecting the time period for each 
commodity, depending upon its market behavior. Yearly 
supply and price data were used for all commodities in 
this study. 

Using the yearly data, the elasticity of demand was 
found for each of the ten agricultural commodities. 

The elasticity of demand for cornfor the theree periods 
was found to be inelastic at supplies less than 20-22 





bushels per capita and elastic at supplies of more than 
20-22 bushels per capita. There was an indication of a 
shift in demand at the beginning of World War II, so that 
the market was willing to pay the same price for an addi- 
tional four bushels per capita. This was shown by fitting 
straight line trends to the two periods 1929-1940 and 1941- 
1949. The slopes of the two lines were approximately the 
same. 

Wheat shows an elastic demand for the period 1929- 
1949 and an inelastic demand for the period 1929-1941. 
The data on the supply-price relationship for wheat since 
1940, however, indicates that the demand tends to be elas- 
tic. There is an indication of a shift in demand to the 
right since 1940, but the slope of the line would tend to be 
more elastic than for the period previous to 1940. 

The market for soybeans, as we know it today, did not 
occur until the beginning of World War II, or about 1942. 
Since that time the supply-price relationship for soybeans 
indicates the demand to be highly inelastic. Previous to 
1942 the supply and market for soybeans was not as im- 
portant as it was in the later years. The industrial use of 
soybeans after 1942 was responsible for this change in 
demand. 

The demand for hogs, on the live weight basis, was 
found to be slightly elastic. Exceptions were found when 
the war years were excluded and supplies were greater 
than 130 pounds per capita. The demand at this level in- 
dicated some inelasticity of demand. There was no notice- 
able indication of any shift in the demand for hogs, although 
slight shifts may have occurred. 

The demand for cattle was found to be elastic. Only at 
supplies of 140 pounds and over on a live weight basis, 
was there any sign of the demand being inelastic. There 
are indications that the demand for cattle shifted to the 
right during the period 1929-1949. 

The demand for poultry for the period 1929-1949 was 
elastic. When the war years were excluded the demand 
became inelastic at supplies greater than 22-24 pounds 
per capita. There does not appear to be any indication of 
any noticeable shift in demand over the period. 

Like poultry, the demand for eggs was elastic for all 
periods used in the analysis. There was no clear cut 
indication of a shift in demand during the period; however, 
during the short period during the war, egg prices were 
slightly higher than for other years with equal supplies. 
This was very short lived and time was not sufficient to 
measure the change as a definite shift in demand. 

The demand for fluid milk for the period 1929-1949 is 
slightly inelastic and for all practical purposes could be 
called unitary in elasticity. Variations of elasticity are 
shown when the war years were excluded, showing an 
elastic demand at supplies less than 350-360 pounds per 
capita and an inelastic demand at supplies larger than 
350-360 pounds per capita. This period did not include 
sufficient time to measure the effect of formula pricing; 
thus the measurements have less validity. 

The demand for apples is slightly elastic and is very 
close to being unitary in elasticity. There was evidence 
of shifts in demand during the period 1929-1949. The 
shifts were to the right and in the later years back to the 
left. The definite year the shift occurred is difficult to 
determine. 

The demand for potatoes shows different degrees of 
elasticity depending upon the supply. At supplies up to 
approximately 180 pounds per capita, the demand is 
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inelastic, but at supplies greater than 180 pounds per 
capita, the demand becomes elastic. Most economists, 
however, believe potatoes to be inelastic in demand. In 
spite of the declining table use of potatoes, there appears 
to be no clear cut shift in demand. The industrial use of 
potatoes is gradually increasing, thus offsetting partially 
the fall in demand of potatoes for table use. 

The results obtained by the use of dynamic demand 
curves for the various products gives a picture of the vari- 
ation in price with relation to changes in quantities of 
supply or consumption. No attempt was made to assign a 
generalized measure of the degree of elasticity for a prod- 
uct. The coefficient of elasticity is often used, but the 
results indicate only the relationship of two points on the 
curve. There is an infinite number of such relationships 
on any curve and all would be different, except on a unitary 
curve. 

The measurements of elasticity in the study are repre- 
sented by percentage changes in supply, price, and total 
revenue between arbitrary points on the curve. The per- 
centage change between two given points on the curve is 
hardly ever the same as the relationship that exists be- 
tween two other points. 

In arriving at a demand curve with the use of empirical 
data, one does not always find a pattern of price and quality 
relationship that is in harmony with theory. Theoretical 
analysis assumes at all times that increased quantities 
are accompanied by lower prices. Actually, this does not 
always occur. Higher prices are often paid for increased 
quantities due to many unpredictable behaviors of the 
consumers. Empirically adjustments can often be made 
taking into account shifts in demand, changes in price 
level, changes in real income, and changes in population. 

In this study, demand curves are derived for the vari- 
ous products the curves take into account: (a) variation of 
the yearly production and price as the dependent and inde- 
pendent variables, (b) changes in price level, and (c) 
changes in population. Demand curves constructed by this 
method are dynamic in nature and indicate rather clearly 
the relationships between price and quantity over a period 
of time. 

During the years used in this study, the federal govern- 
ment has been active in programs that affect either the 
price or production of many of the agricultural commodi- 
ties. The problem confronting the government is the 
degree to which production must be altered in order to 
significantly affect price. If the object of a government 
program is to raise price by limiting production, the prob- 
lem is the extent to which production should be lowered in 
order to raise the price to the level desired. Or attacking 
the problem from another angle, when the government sets 
a support price, the problem is the surplus amount of the 
current production that must be taken off the market in 
order to have the support price exist in the free market. 
When the amount of these surpluses is known, the govern- 
ment can then regulate its purchase programs of surplus 
commodities. 

The demand curves constructed in the dissertation give 
an indication of the effects of various levels of production 
on price. The demand for some commodities may be such 
that production may need substantial cuts before price will 
be affected. The demand for other commodities may be 
such that economically the producers would benefit by 
increased production. Market or dynamic demand curves 
give an indication of these relationships. 





One is not able, however, to establish from the market 
demand curve a point at which the producer would receive 
the highest total net returns. Before this point could be 


determined, data on the costs of production of the various 


commodities at different levels of production must be 
obtained. These data are not available. Joint analysis of 
the market demand curves and production costs would 
prove to be very valuable in the production and marketing 
plans of the producer or of a government which was trying 
to affect price or production. 
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This study includes a model of the milk industry under 
pure competition, a history of the regulation in Rhode 
Island, Analyses of the recent situation at the producer 
and distributor levels, and recommendations for changes. 

The milk industry and its principal product, fluid milk, 
have special characteristics. With regard to the product, 
both demand and supply are price-inelastic; a greater 
seasonal variation exists in production than in consump- 
tion; production is market oriented because of the perish- 
ability and bulkiness of raw milk. With respect to the 
industry, certain institutional arrangements which have | 
governmental recognition and administration are of key 
importance. Sanitary regulations segment production 
according to utilization and area. Class-pricing systems 
return to producers higher prices for production sold for 
fluid consumption, Class I, than for milk destined for 
other uses. Pooling arrangements often allocate Class I 
sales among producers. Cooperative selling by producers 
is prevalent. 

Economic regulation emerged in Rhode Island during 
the early 1930’s, a period of severe price competition. 
The attempt to ease the pressure on milk producers and 
distributors was made in the name of protecting the public 
welfare by helping insure sufficient production and distri- 
bution. This regulation took two principal forms, sanitary 
regulation and price regulation. Together these secured, 
and still secure, higher prices for milk which originates 
in the local milkshed than those paid producers in the 
distant supply areas of the market. Under the sanitary 
regulation, the supply of milk coming into Rhode Island 
from distant areas is controlled and appreciably reduced 
because distant producers, at the discretion of State au- 
thorities, have not been registered and they have been 
required to convey their milk in identified containers. 
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While these rules are administered so as to admit addi- 
tional supply to Rhode Island as needed, their effect is to 
maintain a high percentage of Class I sales and high blend 
(average) prices for local producers. The minimum pro- 
ducer and consumer prices set by the Milk Control Board 
are, therefore, effective. 

Research indicates that the regulatory arrangement is, 
however, inherently unstable because of its voluntary 
nature. Producer prices of the State’s Board are unen- 
forceable on interstate transactions and thus depend on 
the willingness of the distributors to pay them. The indi- 
cated administration of the sanitary regulation is, at best, 
of doubtful legality. Its existence depends on the distribu- 
tors’ willingness not to challenge it and its administrators’ 
reluctance to bring court tests. Distributors cooperate 
because they are satisfied with legalized price-fixing and 
dislike federal regulation which producers could elect. 

The experience of nearby markets indicates that, with 
federal regulation, prices would be less than they have 
been, but not as low as those indicated as possible by using 
lower cost milk from the distant supply areas. 

Compared to other markets, the Rhode Island distribu- 
tors’ basic margin is lower. Differentials for home deliv- 
ery and multiple-quart containers are smaller, and these, 
coupled with the absence of discounts on multiple container 
deliveries, encourage home delivery. The amount of dis- 
tribution services taken is greater and the mix different 
than what would likely exist without retail price-fixing. 

The interstate character of the supply indicates that 
federal regulation of producer prices in a New England- 
wide pool would be more desirable than state regulation. 
The sanitary regulation as presently administered should 
not exist: Its stabilizing influence would be less necessary 
with federal regulation; its justification in health consider- 
ations is doubtful. Nationwide experience indicates that 
retail price-fixing is unnecessary. With the adoption of 
federal producer price regulation and abandonment of 
retail price-fixing, need for the Milk Control Board would 
disappear. 331 pages. $4.25. Mic 58-138 
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There were four objectives undertaken in this study: 
First, to describe the Pittsburgh wholesale market for 
produce in terms of area and people served; second, to 
analyze the operation of the market in terms of physical 
facilities and middlemen operating thereon; third, to ana- 
lyze the functioning of the market in terms of sources of 
produce, quantities involved, price-setting factors, and 
general profit margins; and fourth, to summarize the 
complete analysis in terms of its economic significance 
to Pittsburgh and environs. 

The Pittsburgh market was found to serve over six 
million persons in the so-called “Tri-State” area. Basi- 
cally, this area includes Western Pennsylvania, Eastern 
Ohio, and Northern West Virginia. An analysis of this 
population as to income per family and income per 





spending unit led to the conclusion that the area is some- 
what low, as a market, when compared to the entire United 
States market. 

_ Produce is handled, at the wholesale level, by 135 
middlemen in the Pittsburgh market. These middlemen 
are located in close proximity to each other within the 
city. The physical facilities within this area are analyzed, 
leading to the conclusion that rail facilities are adequate 
whereas the facilities for handling produce coming in by 
truck leave much to be desired. This conclusion was 
based on a lack of street and dock space. Also presented 
in this section is an analysis of changes taking place in 
the method of transportation. 

The analysis of the middlemen operating in this market 
involved a classification of these middlemen by functions 
performed. It was found that very few of these firms 
specialize either by functions or by commodities. They 
tend to operate in any fashion and sell any commodity 
which will allow a profit. 

The third purpose necessitates the presentation of 
tables showing the month, sources, and quantities of the 
most important commodities sold in the Pittsburgh whole- 
sale produce market. In addition, charts are included to 
show the relationship of supply of produce and the average 
price, by months. The conclusions reached in this section 
are that other factors than supply and demand affect the 
price. Foremost among these factors seems to be trans- 
portation costs and the source of the produce. 

General profit margins were found to be difficult to 
ascertain. Data led to the conclusion, however, that costs 
of the terminal market are about nine per cent of the retail 
selling price. 

A wholesale market of this type is significant to the 
community in two ways: First, in terms of business activ- 
ity generated by its presence; and second, in terms of the 
economic functions performed by the operation of the 
market. The latter activity is undoubtedly of more impor- 
tance than the business activity generated. 

The material in this thesis is mostly of a primary 
nature. The only secondary data include the quantitative 
description of the market and those data concerned with 
prices and supply of produce. The sources used are; 
Sales Management magazine; Annual Summary of Unloads 
of Fresh Fruits and Vegetables, published by the Depart- 
ment of Agriculture; Daily Market Report, by the same 
agency; the 1954 Census of Wholesalers; and the Produce 
Red Book. 132 pages. $2.00. Mic 58-139 
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The practice of time study was founded in 1881 when 
Frederick W. Taylor obtained authorization from the 
president of the Midvale Steel Company “to make a series 
of careful scientific experiments to find out how quickly 
the various kinds of work that went into the shop ought to 
be done.”! It was the cornerstone of a movement which 
was eventually to become the subject of a Congressional 
investigation and a number of world conferences. Several 
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decades later, Frank B. Gilbreth, generally regarded as a 
co-founder of the movement, affirmed: “Scientific Man- 
agement hangs upon the science of Timestudy.”* Later 
still, in 1945, the authors of the Work- Factor technique 
for synthetic time standards proclaimed: ‘...the pure 
science (italics added) of accurate time scudy. .. measures 
performance and therefore puts the worker on his mettle. 
It tells him -’hat is a fair day’s work for a fair return in 
wages.” In 1949, the Chairman of the Department of Ad- 
ministrative Engineering at New York University com- 
mented that “in some areas, the scientific method has 
taken firm root. The techniques of time-and-motion study, 
conceived by Taylor, Gantt, and the Gilbreths, have sur- 
vived the era of the efficiency experts and have become 
part of the daily life of industries. ”* 

Not all who are familiar with the practice of time study, 
however, have shared the conviction that its techniques fall 
in the class of scientific methodologies. The vice-presi- 
dent of a prominent consulting firm, after an extensive 
survey of contemporary practices, concluded in 1945 that 
time study was as much an art as a science.” And William 
Gomberg, in the most detailed critique of time study that 
has yet been offered, contended in 1948 “that thus far 
modern industrial time study techniques can make no 
claims to scientific accuracy. They are at best empirical 
guides to setting up a range within which collective bar- 
gaining over production rates can take place.”®° Those who 
anticipated a rebuttal, by some one or more of the advo- 
cates of the systems which Gomberg found lacking, are 
still waiting. No evidence has been presented to support 
earlier claims, no logical analysis has been advanced to 
dispute Gomberg’s case. While a recent addition (1950) 
to the field of time study textbooks purports to meet the 
challenge,’ a critical examination of the work indicates 
that it is a quasi-statistical treatment which avoids some 
of the specific practices condemned by Gomberg mainly 
through the substitution of other techniques which, in the 
opinion of this writer, are also open to question. 

So it would appear that the status of time study has 
been and is still subject to considerable controversy. It 
is unfortunate that the controversy currently tends to re- 
volve about assertions that the techniques do constitute a 
scientific methodology and demonstrations that they do not. 





NEED FOR A NEW PERSPECTIVE 

Arguments over the question of whether time study is 
or is not scientific too easily lead into an academic rut 
which precludes recognition of the fact that the establish- 
ment of time standards (predictions of the time required 
for some future occurrence) are a type of problem-solving 
activity which will continue — scientific or otherwise. 
Overlooked is the fact that most problems in human rela- 
tionships are, at best, solved on a subscientific level; that 
scientific technology is not yet sufficiently rich in many 
fields to yield decisions by its own methodology alone. In 
such fields there are many alternative problem-solving 
methodologies which are subject to evaluation as to their 
relative efficacy under varying conditions of the problem. 
In search of a more realistic perspective this writer 
suggests that the development of problem-solving method- 
ologies in most fields of human activity pass through a 
number of phases which might be described somewhat as 
follows: 





Phase 1 - Hunch and guess 


Phase 2 - “Educated guesses” based on semi- quantified 
past experience 


Phase 3 - Expert opinion based on organized quantified 
information and utilizing more or less pre- 
cise criteria 


Phase 4 - Decisions arising from the application of 
clearly defined criteria to objective data 
through some set of unequivocal operations 


A review of time-study development indicates, in the 
writer’s opinion, that Taylor’s work marked a transition 
from Phase 1 to Phase 2. At the present time there are 
still in use some techniques which appear to belong to 
phase 2, although the majority of contemporary techniques 
would probably be classified in phase 3 when competently 
applied. Though time study still appears to be far from a 
scientific methodology, there are unmistakable signs of 
progress since Taylor’s era. At the same time a still 
greater change has oceurred in the context within which 
time study operates. When time study was first intro- 
duced, its acceptability to the employees was probably 
desired, but it was not at all essential. Today, accepta- 
bility to the employees is possibly one of the prime req- 
uisites for any method of setting rates which are used in 
connection with wage payment. The development of mass 
production methods has introduced other problems beyond 
anything with which Taylor was concerned in his early 
applications of time study. Thus there is some reason to 
speculate as to whether the development of time study has 
actually kept pace with the increasing burden of the prob- 
lems with which the technology deals. If it has not, an 
explanation may be found in the fact that much of the devel- 
opment was simply an extension from earlier concepts and 
did not proceed from a primary analysis of the functions 
which the technology must perform in the present-day 
context. 


FUNCTIONS OF TIME STANDARDS 

The dissertation proposes four distinct functions with 
respect to which time-study procedures may be applied. 
These are described as the wage payment function, the 
cost and productivity control functions, production plan- 
ning, and the preparation of bids and quotations. An ex- 
amination of these functions suggests that different types 
of time standards, or forecasts, are required by the dif- 
ferent functions, and that different sets of practical cri- 
teria are applicable in specifying a suitable methodology. 
The wage payment function, for example, involves eco- 
nomic considerations which differ substantially from those 
of the other three functions. Moreover, the wage payment 
function must be considered in the broader context of the 
general problem of employee motivation. The possibility 
of conflict between individual financial purposes and group 
behavior standards is noted. It is proposed that a desir- 
able state of motivation, from the viewpoint of manage- 
ment, exists when the employees take, as their individual 
and collective purposes, management’s objectives with 
respect to output, quality, and costs. At the same time, 
it is evident that under some current types of incentive 
wage payment systems the fulfillment of the individual’s 
financial wants and the satisfaction of group standards of 
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behavior may be achieved in ways that are not in accord 
with management objectives. For this and other reasons, 
it is held that the fundamental problems are economic and 
motivational. 

The other three functions are viewed as differing sig- 
nificantly from the wage payment function insofar as the 
use of time study is concerned, because acceptability to 
the employees is not an important criterion. As defined 
in this work, the cost and productivity control functions 
involve the determination of “action” limits which bound 
a normal range of variation for the factor which is to be 
controlled. It appears that time is one of the useful vari- 
ables in terms of which such control might be accom- 
plished. Analytical techniques for the accomplishment of 
this function are still relatively undeveloped. 

The term time “standard” is actually appropriate only 
to the wage payment function, where a specific value is 
needed for future comparisons and computations, and to 
the cost and productivity control functions, where a spe- 
cific “normal range” must be determined. In production 
planning and the preparation of bids and quotations, the 
required time information consists of forecasts upon which 
decisions as to future courses of action may be based. 
Subsequent comparisons of actual versus predicted per- 
formance are solely for the purpose of evaluating the 
efficiency of the forecasting technique. 

The analysis of these functions and the practical cri- 
teria which are associated with them leads to the conclu- 
sion that no one time-study technique can be considered 
as best for all purposes. Therefore, the first step in 
achieving better solutions to the practical problems of 
industry which involve these functions would appear to be 
a clear definition of the problem and specification of cri- 
teria for the type of time standard, if any, which is re- 
quired. 


BASES OF TIME STANDARDS 

Whether or not contemporary time-study technology 
can supply the sort of standards that are required in each 
situation is dependent upon the basic limitations of the 
techniques. At the present time we are constrained to 
use the available techniques, which in fact are not always 
capable of fulfilling the criteria established by an analysis 
of the problem. The dissertation does offer some sugges- 
tions as to immediately attainable improvements in time- 


study technology and its application. Long-range progress, 


however, depends upon the development of tested theoreti- 
cal bases upon which more effective techniques can be 
constructed. This seems to require fundamental research 
on the performance-time phenomena. In addition to men- 
tioning ways in which this research might be facilitated, 
the present work concludes with appended reports on 
several research studies directed or conducted by the 
writer at the Ohio State University. These reports are 
entitled: 


A - Distribution of Relative Production Rates 


B - An Analytical Comparison of Standard Data Sys- 
tems, by Statistical Methods 


C - Some Studies of Variations in Cycle Times 


D - Some Questions and Comments Pertaining to Use 
of the Constant Chance Cause Concept as a Model 
to Explain Performance-Time Phenomena 

415 pages. $5.30. Mic 58-140 
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PRICING: A STUDY OF 30 SELECTED 
FREIGHT COMMODITY CLASSES 


(Publication No. 24,274) 


William Hubbard Dodge, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Lionel W. Thatcher 


This study is directed to the problem of determining 
quantitatively the extent of rate differentiation in railroad 
rate-making for carload freight service. Since this prob- 
lem necessitates a refinement of the general definition of 
rate differentiation, which refers to “differences in rates 
not justified by differences in cost of service,” a comple- 
mentary objective of the study is to measure the differ- 
ences in the extent of rate differentiation when alternative 
refinements are employed. A secondary purpose is to 
evaluate critically the studies of three economists who 
applied similar statistical data to the problem of deriving 
quantitative measures of rate differentiation. 

The methodology of the study includes establishing a 
framework by which to study the relationships of existing 
empirical data on railroad traffic, rates and costs. Since 
the determination of rate differentiation involves appor- 
tionment of the total overhead costs among existing traffic, 
an analysis is made of alternative bases of apportionment. 
The quantitative analysis involves, first, the segregation 
of existing revenue and cost data for 30 freight commodity 
classes into those for 216 traffic movements, each partic- 
ular movement representing the traffic of a specific mile- 
age block for one commodity class. Subsequently, for 
each of the 216 traffic movements, comparisons are made 
between the actual revenue contribution towards total 
overhead costs and assumed “nondifferential” revenue 
contributions which reflect the alternative methods of 
overhead-cost apportionment. 

The quantitative analysis reveals that nearly 90 per- 
cent of the 216 traffic movements are bearing differential 
rates for each of the alternative methods of measuring 
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rate differentiation. Also, for each of the alternative 
measures studied, a similar pattern among mileage blocks 
is evident. The highest relative charges occur for the 
medium-haul mileage blocks, while lower relative charges 
occur for the short-haul mileage blocks, where truck com- 
petition is intense, and for the long-haul mileage blocks 
where water competition and market competition are re- 
flected. When each traffic movement is analyzed sepa- 
rately, there is considerable evidence of significant dif- 
ferences in the extent of rate differentiation depending 
upon the basis of overhead-cost apportionment employed. 
The statistical findings of the study lead to the conclu- 
sion that an understanding of revenue-cost relationships 
in railroad carload freight service requires (a) the sepa- 
ration of traffic data into categories representing separate 
services (in this case, homogeneous commodity class by 
mileage block), (b) recognition and proper handling of the 
statistical limitations of the basic data available for analy- 
sis, and (c) careful analysis of the rationale of alternative 
methods of apportioning overhead costs. These implica- 
tions are of particular importance to those judging existing 
rail rates and to those advocating full-cost pricing for rail 
services. 258 pages. $3.35. Mic 58-141 


A NEW FUNDS STATEMENT: A STATEMENT 
SUMMARIZING FINANCIAL TRANSACTIONS 


(Publication No. 24,717) 


Robert Leroy Kvam, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Robert H. Van Voorhis 


Management exercises financial stewardship as well 
as operating stewardship. It is the duty of management to 
report adequately on both types of stewardship. At the — 
present time, there is no clear, understandable report 
concerning the financial stewardship. 

It is the purpose of this study to attempt to devise a 
new type funds statement which presents a clear, under- 
standable report of the financial transactions of a particu- 
lar business unit. The approach made to this problem is 
(1) to examine the conventional funds statement to deter- 
mine the information which it presents; (2) to examine 
other funds statements to determine what they present; 
and (3) to attempt to determine who the users of the state- 
ments are and what information the users need. 

The conventional funds statement explains why the 
working capital of a business unit changed by showing the 
changes in the noncurrent accounts which have affected 
the working capital. The statement does not show the 
movement within the working capital area; consequently, 
the statement does not show short-term financing trans- 
actions. The statement does not show the changes con- 
cerning financing which have occurred in the noncurrent 
accounts if the changes have not affected the working 
capital. 

Although other funds statements present more informa- 
tion than the conventional funds statement, the other state- 
ments do not present the information in a clear, under- 
standable manner so that people may use the information 
effectively. 


The survey, studies, and interviews carried on during 
the course of this project indicate that the principal users 
of the funds statements are management, stockholders, 
bankers, accountants, and investor analysts. Although 
these people use the information for different and various 
purposes, much the same information is needed by all the 
users. 

The users (combined) should have the following (over- 
lapping) information: the reasons why the working capital 
of the business unit changed during the period; the reasons 
why the cash changed during the period; and a summary of 
the short-term and long-term financing transactions. 

A New Funds Statement, devised during the course of 
this study, shows the above information. It is believed 
that the statement may be easily understood by the users 
because the cash position and working capital position are 
the centers of attention in the statement. The key figures 
in the statement may be traced to comparative balance 
sheets and the income statement. The New Funds State- 
ment is titled, “Statement summarizing Financial Tran- 
sactions and Explaining Why the Cash and Working Capi- 
tal Changed.” 

The New Funds Statement shows both short-term and 
long-term financing, shows how the operations have af- 
fected the working capital, and shows why the cash and 
working capital have changed during a certain period. 
Although the cash and working capital are the centers of 
attention, other financial transactions which have not af- 
fected the working capital or the cash are also shown on 
the statement. 

The New Funds Statement, which contains two sections 
(a cash section and a working capital section) may be 
easily prepared without working papers. However, if there 
are many non-cash and/or non-working capital elimination 
entries, working papers may be used. 

As the New Funds Statement does not contain the term, 
“funds,” in its title, the ambiguity of the term, “funds,” 
which has occurred in the past is eliminated. 

Although the New Funds Statement reports on the 
financing transactions of the business unit, it also may be 
used by management in conjunction with budgets for plan- 
ning and control purposes. 167 pages. $2.00. Mic 58-142 


AN ANALYSIS OF WORK SAMPLING IN THE STUDY 
OF MANAGEMENT JOB ACTIVITY 


(Publication No. 24,669) 


James Leroy Lundy, Ph.D. 
University of Minnesota, 1957 


Hypothesis 





Work sampling* is a desirable method for gathering 
data on managerial job activities (i.e. what managers do 
during their working days and where they do it). 


Criteria 








Evaluation is based on the following four criteria: 
1. Validity 
2. Consistency between observers 
3. Cost 
4. Convenience 
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Methodology and Results 

Evaluation of the validity of work sampling is based on 
management job activity (types and locations) data acquired 
by continuous observation of one subject for one day on the 
assumption that the continuous study data indicate the 
actual types and locations of management job activity dur- 
ing the study period. The percent of time (p’) spent on a 
particular activity (as determined by the continuous study) 
falls within the corresponding confidence interval of pt 2Sp 
(as determined by 545 work sampling observations made 
on the subject while he was undergoing continuous observa- 
tion) for all but one of the activity and location percentages. 
Therefore, the study indicates that work sampling data on 
management job activities exhibit a high degree of validity. 

Analysis of observer-to-observer consistency is based 
on data acquired by two observers who made 494 pairs of 
simultaneous observations while standing together to ob- 
serve each of the various subjects. The observers dis- 
agreed as to types of activity on 6.7 percent of the paired 
observations and as to activity locations on 5.5 percent of 
the observations. It appears, therefore, that when work 
sampling is applied to management job activities the data 
acquired reflect considerable observer-to-observer con- 
sistency. 

Each of the six managers studied by work sampling for 
a period of two weeks was asked to complete and return 
unsigned a questionnaire regarding the inconvenience, if 
any, of the study. No inconvenience to those being observed 
was reported. 

The cost of a work sampling study includes several 
days of the observer’s time for preparations, calculations, 
and presentations of results. Each of the participants will 
spend about a half hour becoming oriented to a study and 
about an hour in the discussion of results. The principal 
expense, however, is the cost of the several minutes of the 
observer’s time which are required for making each ob- 
servation. Although the work sampling study was con- 
ducted in this case for about 20 percent of what the cost 
would have been had comparable information been acquired 
by continuous time study, the relative cost of work sam- 
pling can be expected to be even lower if less frequent 
observations are spread over a longer study period. 








Implications 

From the results of this exploratory study it seems 
that work sampling is a desirable means for determining 
managers’ activities during a study period. Evidence of 
chaotic activity patterns could precipitate efforts to de- 
velop whatever stable activity patterns that might be de- 
sired. By facilitating the gathering of data on managerial 
jobs, work sampling should lead to improvements in such 
aspects of enterprise management as the selection, induc- 
tion, training, compensation, promotion, and transfer of 
managers, allocation of managerial expenses, and control 
of managerial performance. 88 pages. $2.00. Mic 58-143 


*Work sampling is a technique for systematically spot 
checking what is being done. 





“STANDARDS” vs “PRINCIPLES” IN THE 
ORGANIZATION OF INDUSTRIAL ENTERPRISE 


(Publication No. 22,231) 


Edison Albert Lynn, Ph.D. 
The University of Florida, 1957 


This dissertation undertakes an inquiry as to the fea- 
sibility of establishing standards of organization, applica- 
ble within rather wide limits of pertinent data, which. 
might be advantageously employed for management pur- 
poses. The study is based upon research in the vast store 
of literature on industrial management that has been built 
up since Frederick Winslow Taylor first brought the tenets 
of “scientific management” to public attention. 

More specifically, the inquiry seeks to resolve Query 
a.: Is it desirable and feasible to establish “organization 
standards” for industrial enterprises, utilization of which 
may be expected to increase operational efficiency and 
productivity? And provided that an affirmative answer is 
obtained to the above question, to resolve Query b.: What 
are some of the criteria for an “organization standard” in 
a particular classification of enterprises, the utilization 
of which may be expected to increase the effectiveness of 
management? 

The importance of this problem stems from two funda- 
mental conditions: (1) a sound organization, and particu- 
larly that of the upper levels of management, is a requisite 
for efficient operation of industrial enterprise, and the 
quality of the latter, in turn, is a major factor in setting 
the level of the community and national economy; and (2) 
the current degree of management effectiveness achieved 
by the great majority of industrial enterprises falls far 
short of desirable goals, and this unsatisfactory condition 
obtains in spite of the devoted efforts of Taylor, his asso- 
ciates and later disciples throughout the past half century, 
in their endeavor to accomplish this purpose by teaching 
the application of principles. 

As a limitation in the scope of the inquiry, the study 
was generally restricted to single plant manufacturing 
enterprises of small and medium size, with primary atten- 
tion to the upper levels of management. In an additional 
step deemed necessary to contain the research within 
manageable limits, the study was confined to a small num- 
ber of specific attributes commonly cited as phases of 
sound organization. 

In the task of analysis and correlation of the collected 
data, the lack of a uniform management nomenclature 
provided a serious obstacle to precision in evaluation of 
the available material. There can be no doubt, however, 
that the preponderant view of the respondents is in accord 
with the indicated conclusions. 


The conclusions are: 

1. Reference Query a.: With respect to some attri- 
butes of organization, and within the classification of 
enterprise studied, it is desirable and feasible to establish 
an “organization standard,” utilization of which may be 
expected to increase the productivity and efficiency of 
operation. 

2. Reference Query b.: Criteria for an “organization 
standard” for a single plant manufacturing enterprise 
employing 100-999 employees should include: (1) corpo-. 
rate legal form; (2) broad philosophy of top management 
expressed in writing; (3) specific written company 
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objectives; (4) essential data on resources available to top 
management; (5) written policies of top management; (6) 
planning element; (7) “line and staff” organization struc- 
ture detailed in charts and manuals; (8) unity of command; 
(9) coordination provided by effective communication both 
vertically and horizontally; (10) controls for top manage- 
ment; (11) effective program for administration of person- 
nel including proper management “attitudes;” (12) pro- 
gram for acquisition, maintenance, and disposition of all 
materiel including provision for depreciation and replace- 
ment; (13) a system which provides management with a 
current overall evaluation of operational efficiency. 

3. That much more extensive research, including 
detailed field surveys, will be required to provide appro- 
priate tenets of working forms of organization standards. 

259 pages. $3.35. Mic 58-144 


ECONOMICS, FINANCE 
LIFE INSURANCE COMPANIES UNDER 
THE FEDERAL INCOME TAX 


(Publication No. 24,590) 


Reed Robert Durtschi, Ph.D. 
University of Washington, 1957 


Life insurance companies were taxed on a total net 
income base between 1909 and 1921. Gross income in- 
cluded both premium receipts and returns on investments. 
Policyholder claims, allocations to reserve funds to pro- 
vide for future claims, and administrative expenses com- 
prised the principal allowable deductions. Since 1921 life 
insurance companies have been taxed under special pro- 
visions which limited gross income to returns on invest- 
ments and which permitted the deduction of those costs 
purported to be fairly chargeable against investment in- 
come. The post-1921 tax base has been termed free in- 
vestment income. It has consisted essentially of interest, 
rent and dividend receipts less the sum of investment ex- 
penses plus an arbitrarily established amount of interest 
accumulation on reserve funds. 

The free investment income tax contains several inher- 
ent weaknesses. It is inequitable, since only one source 
of income is included in gross income. Gains from load- 
ing, mortality and forfeiture, all of which are derived in 
whole or in part from premium income, do not enter the 
tax base. Consequently, net income from these sources 
is tax-exempt. Since the proportion of total profits attrib- 
utable to tax exempt sources varies from company to 
company, the tax burden is distributed unequally among 
companies. Even companies suffering net losses ordinar- 
ily pay Federal taxes, since the tax base bears no consist- 
ent relationship to total net income. The free investment 
income tax base is typically lower than a base made up of 
total profit. In a democracy there appears to be no justi- 
fication for concealing preferential tax treatment in an 
obscurely reduced tax base. Should Congress decide to 
accord an industry favorable tax treatment, it should do 
so openly by reducing tax rates. The tax has created high 
social costs in terms of administration and legislation. 





The legislative burden seems to have been caused by the 
inherent inequity of the tax, which created pressure for 
reapportionment of the tax load among companies or ad- 
justment in the total tax payments by the life insurance 
industry. The tax has been difficult to administer princi- 
pally because it required the arbitrary allocation of many 
expenses and the categorization of insurance companies 
as life or non-life. 

It is proposed that the income tax formula be revised 
to embody a form of total net income tax. This presents 
no serious problems when applied to stock companies; 
however, a majority of life insurance is carried by mutual 
companies which distribute policyholder dividends. All 
retentions or distributions of net profit derived from 
sources external to the corporation and its owners are 
taxable to ordinary corporations; hence, it is recommended 
that the proportion of net income before policyholder divi- 
dends allocable to investment earnings constitute a mini- 
mum tax base. Since all surplus additions constitute 
income to the taxpaying corporate entity, it is suggested 
that the actual tax base consist of the minimum base plus 
any excess of corporate profits after policyholder divi- 
dends over the minimum base. Inter-company inequities 
which would otherwise result from reserve strengthening 
and the calculation of reserves under varying interest 
assumptions may be avoided by requiring all companies to 
value policies at a similar rate for tax purposes. 

This tax method would prevent the use of life insurance 
companies as instruments of tax avoidance. It would also 
establish substantial inter-company equity in the distribu- 
tion of the tax burden. The corporate tax base for life 
insurance companies would be more nearly comparable 
to the tax bases of other taxpaying corporations than it is 
at the present time. The pressure for new legislation in 
this area would probably be reduced, and it is not antici- 
pated that the administrative burden of the tax would be 
onerous. 336 pages. $4.35. Mic 58-145 


UNITED STATES INVESTMENT IN FOREIGN BONDS, 
A STUDY IN INTERNATIONAL CAPITAL TRANSFERS 


(Publication No. 24,130) 


John Henry Huber, Ph.D. 
Syracuse University, 1957 


Foreign bonds played a very important role in interna- 
tional capital transfers up to the Great Depression, but 
after 1931 they dropped in volume. The purpose of this 
study is: (a) to investigate the uses of foreign bonds for 
international capital transfers, (b) to review the record 
of U.S. foreign bond investments, and (c) to examine ob- 
stacles blocking an expansion of such investments. 

Foreign bonds should be limited to finance projects 
which improve the borrower’s foreign exchange capacity 
reasonably directly and fairly quickly, and for which oper- 
ational “know-how” is of secondary importance. Where 
“know-how” is of prime concern, direct investment is to be 
preferred. Intergovernmental aid may effectively finance 
investments in “social overhead capital”. 

Foreign bonds are very suitable for mobilizing con- 
tractual savings of advanced nations, which are channelled 
through institutional investors, for international economic 
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development. The foreign bond as a purely financial rela- 
tionship only lightly impinges upon the political sensitivity 
of underdeveloped nations. 

The U.S. capital market developed around 1900, but the 
volume of U.S. lending remained insignificant until the 
early 1920’s. Then the investment: bankers conducted an 
“educational campaign” to sell foreign bonds; loans were 
generally sound. During the later 1920’s U.S. foreign bond 
lending reached its climax. Public demand led the bankers 
to world-wide searches for investment opportunities caus- 
ing unsound lending. 

The Great Depression virtually ended private foreign 
lending. A serious transfer problem made defaults on 
foreign bonds inevitable; however, failures of domestic 
securities were equally severe. The overall record of 
U.S. foreign lending was favorable; popular notions re- 
garding the “dismal” record of foreign bonds are unsub- 
stantiated. 

During and since World War II governmental aid has 
largely taken over the function formerly performed by for- 
eign bonds. New issues have been rare, but all defaulted 
issues have been settled, except those of Greece, Yugo- 
slavia, and countries under Soviet control, in which the 
U.S. stake amounts to about $200 million, less than two 
percent of total American lending in foreign bonds. 

Besides unsettled political conditions abroad and alter- 
nate domestic investment opportunities, the psychological 
scars of the defaults and the transfer problem have re- 
tarded U.S. investments in foreign bonds. Partial tax 
exemption of interest income undoubtedly might stimulate 
such investments. A revision of U.S. commercial policy 
to allow more imports would help in solving the transfer 
problem. Orderly exchange adjustments through the Inter- 
national Monetary Fund are essential for U.S. holdings of 
foreign bonds. 

A serious future inflation may weaken the bond market. 
A maintenance-of-purchasing-power clause may have to 
be incorporated into bonds to make them salable. 

The World Bank has been successful in opening the 
U.S. capital market again to foreign borrowers by “groom- 
ing” their credit standing and by selling its own securities. 
Bank lending has been small due to a shortage of well 
prepared developmental projects since the capacity of 
underdeveloped areas to absorb foreign assistance for 
capital formation is limited. Once the developmental 
needs of underdeveloped areas mature into financeable 
projects on a large scale, the limiting factor will be the 
availability of investment funds and foreign bonds may 
experience a comeback, a condition which may be reached 
within two decades. Sound foreign bond financing contrib- 
utes to world stability and economic integration. 

297 pages. $3.85. Mic 58-146 


CENTRAL BANKING IN UNDERDEVELOPED 
COUNTRIES: THE RECENT LATIN 
AMERICAN EXPERIENCE 


(Publication No. 23,863) 
Francis H. Schott, Ph.D. 
Princeton University, 1957 


This study deals with the central banking experience 
of the twenty Latin American republics since World War 





Il. It emphasizes the policy responses of the Latin Amer- 
ican monetary authorities to the special financial problems 
of underdeveloped countries and evaluates the efficacy of 
these policies by means of selected case studies. 

The economic and institutional setting as well as some 
historical and legal aspects of central banking in Latin 
America are discussed. The dependence of Latin Ameri- 
ca’s economies on foreign trade, the weaknesses of the 
money and capital markets, and the structural problems 
created by the persistence of large-scale inflation in many 
of the countries are singled out as the major factors influ- 
encing and complicating the task of monetary management. 
The continued heterogeneity of Latin America’s central 
banks is explained by reference to the diverse origins of 
these institutions. It is shown, however, that certain 
common trends for the region as a whole--such as the 
strengthening of the banks’ formal credit control powers-- 
can be discerned. Some reasons for the banks’ important 
role in the formulation of exchange policy and in influenc- 
ing general economic policy in most of the countries are 
also suggested. | 

The monetary control instruments that have been used 
with special frequency in Latin America in recent years 
are taken up. These include, most importantly, variations 
in the commercial banks’ reserve requirements and in 
central bank discount policy. Certain adaptations of these 
controls--such as supplementary and secondary reserve 
requirements, as well as preferential rediscount rates 
and direct central bank relations with non-bank borrow- 
ers--are also discussed. The potentialities and drawbacks 
of these adaptations are illustrated by means of case 
studies of Mexican reserve requirement and Brazilian 
discount policies in recent years. The obstacles encoun- 
tered in using open market operations as a full-fledged 
instrument of monetary control and the related problem 
of the development of government securities markets are 
also discussed. 

In recent years, many Latin American countries have 
placed increased reliance on flexible exchange rates in 
bringing about required balance of payments adjustments, 
while also attempting to simplify their earlier complex 
multiple-rate systems. The study explains the reasons 
for these trends; it notes and analyzes, in particular, the 
problem of maintaining fixed exchange rates in volatile 
and often persistently inflationary economies, and also 
points out the conflicts of policy objectives inherent in 
establishing multiple-rate classifications for international 
transactions. Two case studies--of Peru’s exchange poli- 
cies since 1950 and of Brazil’s exchange policies since 
1953--are presented. These illustrate, respectively, the 
rather favorable experience of a country that has used a 
simplified flexible-rate system for some years, and the 
continuing difficulties of a country which is still experi- 
menting with a highly complex system of multiple-fixed 
and fluctuating rates that also incorporates exchange auc- 
tioning. 

It is concluded that the Latin American countries have 
made considerable progress in adapting the central bank- 
ing techniques of economically and financially more de- 
veloped countries to their own requirements. It is also 
suggested, however, that Latin American countries have 
far too frequently failed to supplement these new tech- 
niques with the more basic economic-policy revisions and 
the institutional reforms that will be necessary to acceler- 
ate the area’s real economic growth. 

248 pages. $3.20. Mic 58-147 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ECONOMICS 111 





IRAQ IN THE STERLING AREA, 1932-1954: 
A STUDY IN ECONOMIC-POLITICAL RELATIONSHIPS 


(Publication No. 24,575) 


Abdul-Hassan Zalzalah, Ph.D. 
Indiana University, 1957 


This study examines the effects of Iraq’s membership 
in the sterling area on both the external and internal as- 
pects of her economy. Indeed, Iraq’s economic history 
can be written in terms of this membership which was 
qualified, and involuntary, a membership whose disadvan- 
tages, for the most part, have outweighed its advantages 
up to date, and whose obligations have exceeded its privi- 
leges. The history of Iraq’s membership in the area sup- 
ports the hypothesis that economic ties, while important, 
frequently were subordinate to political pressures. 

Iraq’s recent monetary history can be divided into two 
distinctive stages, 1932-1949 and 1949 to the present. Be- 
tween 1914 and 1932 Iraq was on a de facto sterling ex- 
change standard (via the Indian rupee). From 1932 to 1949 
she operated on the currency board system, the purest 
form of the sterling exchange standard. In 1949 Iraq 
moved from a dependent to an independent monetary sys- 
tem, with the creation of the National Bank of Iraq. At 
that time Iraq broke her statutory link to the pound sterling 
but remained on a de facto sterling exchange standard and 
continued her membership in the sterling area. This mon- 
etary development was soon followed by a fortunate finan- 
cial windfall in 1951 as oil exports and revenues increased 
under the new oil agreement. 

Iraq’s membership in the sterling area failed to con- 
tribute to economic growth and stability. It did not serve 
as a vehicle for an inflow of investment funds from abroad, 
and indeed political pressures were occasionally imposed 
to keep her as an agricultural economy. Stability of ex- 
change rate was not sufficient to bring stability in the 
whole economy. The dependent nature of the Iraqi economy 
brought structural instability with which any monetary 
policy, however well conceived, was powerless to deal. In 
addition Iraq’s instruments of monetary policy were rela- 
tively weak. Only a drastic change in the structure of pro- 
duction and an improvement in monetary controls can help 
the problem of instability. 

Iraq’s future in the sterling area depends on develop- 
ments in sterling area itself, the availability of alterna- 
tives to sterling area membership and, finally the future 
structure of the Iraqi economy and its pattern of trade and 
production. Apart from access to the dollar pool and the 
monetary ties, the other cohesive factors are artificial, 
weak, or beginning to decline in importance. Opportunities 
for export and import trade in new direction promise a 
basis for a new economic orientation. 

The conclusion reached is that the immediate problem 
faced by Iraq is not whether to depart from the sterling 
area but when and how. In the meantime it is to Iraq’s 
economic interest to remain to enjoy the advantages re- 





cently made available to her, and to gain more concessions 


by virtue of her growing bargaining power. Steps should 
be taken, meanwhile, to lessen Iraq’s dependence and to 
facilitate her departure. 

Until Iraq becomes a consistent net dollar earner, the 
pound sterling becomes convertible to non-residents, more 
favorable dollar allocation arrangements are concluded, 
or Iraq is assured that, following her departure from the 





sterling area, she may utilize the free sterling market 
outside the United Kingdom to obtain dollars against her 
currently-earned sterling, it is not advisable for Iraq to 
leave the area. However, this status should be reviewed 
frequently as circumstances change. 

958 pages. $7.10. Mic 58-148 
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HOOSIER LABOR IN THE SECOND WORLD WAR 
(Publication No. 24,546) 


Hugh Mason Ayer, Ph.D. 
Indiana University, 1957 


The impact of World War I on Hoosier labor is almost 
beyond calculation. Socially, economically, and politically 
the war transformed the daily existence of the whole popu- 
lation. It revolutionized the relationship between the 
worker and his government, introduced a new era of labor- 
management relations, and transformed the day-to-day 
routine of the individual worker. It facilitated the creation 
of labor unions more powerful than any the state had ever 
seen, and it showed that the Hoosier labor force, when 
fully mobilized, highly trained and sincerely motivated, 
can produce the tools of war in such quantities as to stag- 
ger the imagination. 

Indiana had not fully recovered from the depression 
when the war erupted in 1939, but inauguration of a national 
defense program brought many new industries to the state 
and vastly expanded employment opportunities. Industrial 
employment increased steadily during 1940-41, more 
rapidly after the attack on Pearl Harbor, and by September, 
1943, it was more than double its mid-1939 level. When 
the upper limit of the labor force was reached, production 
was further increased by promoting the most effective 
utilization of the individual employee. A variety of meas- 
ures was introduced to increase work time, and steps 
were taken to improve productive efficiency. Labor short- 
ages, which first began to be felt late in 1941, reached a 
peak in mid-1944, but thereafter employment began a° 
steady decline. 

The creation and maintenance of the huge labor force 
taxed the ingenuity of everyone concerned. Extensive 
recruiting and training activities were carried on by the 
War Manpower Commission, the United States Employment 
Service, and various state and local agencies. The War 
Labor Board struggled to terminate work stoppages and 
to administer the difficult but essential wage stabilization 
program. The National Housing Agency sought to provide 
the necessary housing, and the Office of Defense Trans- 
portation bottleneck. 

Hoosier labor met the challenge of World War lina 
commendable fashion. In spite of the grievances and 
hardships, the vast majooity of workers stuck to their 
jobs loyally and achieved a multitude of fantastic produc- 
tion records. Still, organized labor could not always re- 
sist the temptation to utilize its increased bargaining 
power. More than 800 work stoppages occurred during 
the period 1940-1945, and thousands of other disputes 
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were settled short of the strike stage. Nearly a half mil- 
lion workers were involved in the stoppages, and almost 
four million man-days of work were lost. There were, 
however, very few really serious strikes, and the time 
lost was relatively insignificant as compared with the 
total time worked. Nevertheless, organized labor did 
make tremendous gains in Indiana during the war. Re- 
markable membership gains were registered by all the 
major unions, giant strides were made toward the achieve- 
ment of union security, improved working conditions, and 
better wages, and hundreds of plants were organized for 
the first time. 

Reconversion to peacetime production, which began 
before the Pacific war was terminated, was largely com- 
pleted by the end of 1945, and industrial employment re- 
sumed normal proportions by mid-1946; but labor unrest 
and economy-crippling strikes, resulting from the accumu- 
lation of grievances during the war years and the increased 
bargaining power of labor, continued through 1947, and 
beyond. 632 pages. $8.00. Mic 58-149 


GERMAN HISTORICISM AND AMERICAN 
ECONOMICS - A STUDY OF THE INFLUENCE OF 
THE GERMAN HISTORICAL SCHOOL ON 
AMERICAN ECONOMIC THOUGHT 


(Publication No. 23,849) 


Jack C. Myles, Ph.D. 
Princeton University, 1956 


In Germany, during the first half of the Nineteenth 
century, the philosophy of historicism permeated almost 
every aspect of social thought. Historicism was basically 
a belief in the evolution of society as a cumulative histor- 
ical process. A conservative doctrine, opposed as it was 
to the philosophy of the Age of Reason, it did not sanction 
human intervention in the existing social structure. 

The Germans applied historicism to the study of his- — 
tory, jurisprudence, philology, economics. As a result, 
they refined the techniques of scholarship with special 
emphasis on historical antecedents. The Historical doc- 
trine was applied in economics as a methodological “ap- 
proach” which provided the foundation for an empirical, 
or inductive, method. The basic issue in economics was 
one of method and the Germans were critics of both the 
approach and social policy of traditional English economic 
analysis. Through the particular work of Schmoller, the 
Historical school later became associated with the more 
specialized study of economic history. Historicism also 
changed to a reform doctrine which found expression 
through the Verein fur sozialpolitik. 

During the time historicism was enjoying its greatest 
prestige in German universities and the level of scholar- 
ship was impressive, American students were attracted 
to Germany. Of the American economists who studied in 
Germany during the period from 1870 to 1900, thirty-three 
earned German degrees and forty-six received some 
graduate training. 

A number of these German-trained economists formed 
the so-called “new” school which tried to introduce some 
aspects of German historicism into American economics. 
Although the conflict between the “new” school and the 








followers of traditional economic thought was along the 
lines of methodological issues, the primary source of 
conflict was in the area of policy. The “new” school was 
fundamentally reform-minded and favored active govern- 
ment intervention and direction in the operation of the 
economy. 

The “new” school members founded the American 
Economic Association, in 1885, as a partisan organization 
in support of the doctrines of their group. The partisan- 
ship did not last long. With a few exceptions, the issues 
between the “new” school and the “old” school disappeared. 
By 1900, the “new” school had made such contributions as 
it was to make and was no longer identifiable as such. 

The German influence, however, carried on into Insti- 
tutionalism. Historicism provided the milieu for the 
growth of Institutionalism as represented by the work of 
Veblen, Mitchell, and Commons. Veblen carried on, al- 
though not directly, the methodological battle started by 
the Historical school, Mitchell advanced the empirical 
tradition, and John R. Commons, reflecting Ely’s influence, 
undertook the further sociologicalization of economics. 

The Institutional school, like the earlier “new” school, 
did not have a lasting influence. It failed to challenge 
seriously the position of more traditional economic analy- 
sis. In addition, the practical products of its methodologi- 
cal position were not sufficiently differentiated from the 
work of those who did not support the institutionalist posi- 
tion, to sustain a distinct school of thought. 

379 pages. $4.85. Mic 58-150 


ECONOMICS, THEORY 


SIMULATION OF THE FIRM 
(Publication No. 24,665) 


Austin Curwood Hoggatt, Ph.D. 
University of Minnesota, 1957 


Supervisor: Leonid Hurwicz 


Simulation of models on digital computers’ is a non- 
analytic method for studying the behavior of dynamic sys- 
tems.” This thesis is an investigation into the application 
of simulation techniques to problems of microeconomic 
theory and statistical theory. The areas of investigation 
are briefly discussed below. 

In Part 1, simulation is first applied to a model of a 
deterministic system, namely a perfectly competitive in- 
dustry of the classical type, under special assumptions as 
to conditions of entry, exit and the price expectations of 
the entrepreneur. The stability of this special system is 
demonstrated. 

Secondly, we develop and test programming techniques 
for the simulation of stochastic difference equation mod- 
els. For this purpose we study the distribution of the 
least-squares estimator for a in the model 


X, ” aX.) +H, p:n (CO, 1) 


x o= const, 


T T 
This estimator, 4s = 2 X,X., / = X-) , was shown by 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ECONOMICS 113 





Professor Leonid Hurwicz to be biased downward in the 
stationary case when X, = O, and he conjectured that the 
bias disappeared with increasing X,'. One finding of this 
Study was that this conjecture was not borne out by simu- 
lation. Instead, an upward bias appeared for large X,, 
even in the stationary case. The successful completion of 
these experimental studies brought the tool building phase 
to a close. 

In Part II, a model of the internal structure of the firm 
is proposed which utilizes the concepts of production cen- 
terns, observation centers, control centers, and decision 
centers, together with a communication net for transmit- 
ting messages among these centers, A device used in 
specifying the structure of the decision center is that of a 
threshold: a random variable defined on a set of possible 
messages with range {yes, no}. Thresholds are used to 
Simulate discrete response to messages containing ob- 
servations on (essentially) continuous variables. 

The model studied is as follows. Let price, § , bea 
normally distributed random variable with mean p and 
variance o”, The value of & at time t is denoted by &,. 
Also, let the total cost, TC, be given by the difference 
equation: 


TC(x,) = ax, +C +d(x,-x,_,)° a,c,d > O 


where, x,, is the amount produced at time t. Costs are 
thus an increasing function of output and of changes in the 
output level, Profit, 1(x,), is given by a stochastic differ - 
ence equation: 


m(x,) " bt % - TC (x,), 


and the criterion of performance is to maximize 


T 
‘ | 2, o9 | % | 


The decision process is defined as follows: Let 
X, = x, 3m(x, | x,_)) = max. 
and 
x = const 3E 


Also, there is a threshold such that prob {P, = yes} =p. 
Given this, we propose the decision function: 


| w&|%) | = max. 


lp, = yen | mS = ax, + (l-a@) x | Osaczl 


[= a0] = xe = x1 | 


By simulation we study the mean and variance of the per- 
formance criterion under various settings of @ and p. 
It is noteworthy that throughout this work, program - 


ming language was intrinsic to the model building process, 


185 pages. $2.45. Mic 58-151 


1, The computer used for this thesis is the I.B.M. 704. 

2. In stochastic models simulation is closely related 
to the technique of “model sampeling” well known in clas- 
Sical statistics. 

3. Leonid Hurwicz, “Least Squares Bias in Time Se- 


ries,” Statistical Inference in Dynamic Economic Models,” 
Wiley, 1950, 








A REAPPRAISAL OF COURNOT’S RECHERCHES AND 
ITS INFLUENCE UPON THE DEVELOPMENT 
OF ECONOMIC THOUGHT 


(Publication No. 24,564) 


Don Victor Plantz, Ph.D. 
Indiana University, 1957 


Antoine Augustin Cournot (1801-1877) published three 
books on economics, one of which, the Recherches, is of 
outstanding doctrinal significance. In this 1838 treatise 
many of the concepts and methods of modern economics 
were introduced for the first time. Especially important 
is its use of functional thinking and notation; its develop- 
ment of a partial equilibrium approach to price theory as 
a first approximation in analysis; its recognition and 
treatment of the problem of monopoly price; its precise 
definition of perfect competition with analysis of the nec- 
essary and sufficient conditions to establish a stable com- 
petitive price; its pioneering developments in the area of 
duopoly price determination (applying by implication to 
oligopoly); its emphasis on the equilibrium of the firm 
and on comparative statics; its excellent use of the calcu- 
lus and analytical geometry as essential tools of analysis; 
and its clear recognition of mutual dependence of all eco- 
nomic phenomena in the real world. 

The task of this dissertation is to clarify the circum- 
stances pertinent to the origin of Cournot’s Recherches; 
to develop and criticize its economic doctrine in respect 
to contemporary economic theory and the writings of 
Cournot’s day; to analyze the reception of this work by 
contemporaries; and to trace its subsequent influence on 
Léon Walras’ Eléments. 

The findings of this research may be briefly summa- 
rized as follows: 


(1) Although Cournot’s methods and concepts were 
original to economic theory, they clearly represent 
a fruitful application of competence acquired in 
natural science and mathematics to problems of 
economics. 








Cournot’s doctrine and methodology, although sub- 
ject to criticism in many respects, have contributed 
much to contemporary theory and must be regarded 
as a landmark in the development of economic 
thought. 


The poor reception accorded the Recherches by 
contemporaries was a logical consequence of the 
highly mathematical and original nature of the work. 
It was too far ahead of its time. The methodology 
utilized was not familiar to Cournot’s contemporar- 
ies. It was too subtle and intricate. Only when the 
generation of Jevons, Walras, Boccardo, and Mar- 
shall provided political economists with the mathe- 
matical competence to follow the work critically 

did the Recherches achieve some measure of recog- 
nition and acceptance. 








The identification of Cournot’s influence on Walras 
ought not to detract from the credit the latter has 
received, for Walras’ models are much more com- 
plex and present a complete theoretical demonstra- 
tion of the mutual interdependence of economic 
variables for the first time. But Cournot must be 
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credited with the creation of the concept of general 
equilibrium, the defining of the problem, and the 


initiation and inspiration of Walras’ general equilib- 


rium theory. The Recherches is the source of many 
of the concepts used and the method followed in the 
Eléments. 178 pages. $2.35. Mic 58-152 
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EDUCATION, GENERAL 


THE DEVELOPMENT AND PRESENT STATUS 
OF SCHOOL SCIENCE FAIRS 


(Publication No. 24,733) 


Charles Frederick Beck, Jr., Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study was to determine the means 
of development and the present status of school science 
fairs. The historical and survey-analytical methods of 
research were used. Data were obtained from the replies 
to a printed questionnaire that was mailed to the directors 
of 166 science fairs, and from the additional material ac- 
companying the completed questionnaires consisting of 
catalogues, programs, booklets, rating cards, etc. 

Of those science fairs still in existence that accept 
entrants from more than one school, the oldest is that of 
the American Institute of the City of New York. Its first 
fair was held in the American Museum of Natural History 
in 1928. 

The increase in the number of science fairs can be 
traced to several different influences. Among these are 
the hard work of many individuals, the example set by 
some of the older science fairs, and the help supplied by 
state Academies of Science, colleges and universities, 
newspapers, professional societies, the National Science 
Fair, and the Oak Ridge Institute of Nuclear Studies. Re- 
sponsible for the growth in size of the individual science 
fairs have been the awards available, and the help given to 
exhibitors and their sponsors by science fair committees 
and directors. 

The present status of science fairs might be summa- 
rized by a hypothetical visit to a “typical” 1956 science 
fair. The statistics for this fair would be medians deter- 
mined from the tables developed from the replies to the 
questionnaire. 

The “typical” 1956 science fair was held in either the 
gymnasium or a science building on a college campus, and 
was under the direction of a member of the college staff. 
This was its third year of operation; the exhibits were on 
display for two days, and no admission fee was charged to 
spectators. In addition to the educational institution which 
housed the fair, other sponsors included the local news- 
paper and radio station, some professional Societies, 
several business and industrial concerns, and, if active in 
that state, an Academy of Science. Usually the winners of 
the fair would also show their exhibits in a state or re- 
gional fair and, possibly, in the National Science Fair. 
The exhibits had been classified into Senior and Junior 
Divisions, and various subject areas in which there had 
been the following number of exhibits, if all these areas 





were represented; 80 in physical science, 17 in chemistry, 
15 in-engineering, 7 in mathematics, 41 in biology, 69 in 
general science, 20 in physiography, and 15 in conserva- 
tion. Very probably all these areas would not be present, 
because the individual exhibitor had been one of 167, rep- 
resenting 27 schools at that particular fair. The exhibits 
had been viewed by 1,950 spectators, after they had been 
judged by a jury composed of college professors and sci- 
entists from various industries, who probably used the 
criteria of the National Science Fair. The exhibitor re- 
ceived a certificate for displaying his project and, if a 
winner, also recieved a medal or pin and an all-expenses- 
paid trip to his state or regional fair or to the National 
Science Fair. He probably had to demonstrate his exhibit 
to the judges, and may have won as additional prizes, cash, 
merchandise, or eligibility to apply for a college scholar- 
ship. 237 pages. $3.10. Mic 58-153 


A STUDY OF DROP-OUTS IN INSTRUMENTAL 
MUSIC IN FIVE SELECTED SCHOOLS IN MICHIGAN 


(Publication No. 21,382) 


Hal Arthur Bergan, Ed.D. 
Michigan State University, 1957 


This study was concerned with the analysis of re- 
sponses to a survey questionnaire containing background 
information and attitudes concerning discontinuance of 
instrumental music experience in five selected Class “A” 
high schools in Michigan. Questionnaires of one hundred 
forty-eight who had discontinued study of instrumental 
music and of one hundred forty-seven who were still in 
the program were analyzed. Because of the exploratory, 
descriptive nature of the study, the data were tabulated 
and summarized by percentages. The findings indicated: 

1. That the occupation of a parent seemed to be re- 
flected in the ability to purchase a good instrument, paren- 
tal interest, and acquaintance with the teacher. Where the 
parents of the student were acquainted with the teacher, 
there was a much more positive expression of attitude 
toward the teacher and the musical experience. A greater 
per cent of the parents of non-drop-outs were acquainted 
with the teacher than was the case with the drop-outs. 

2. The highest incidence of drop-out followed ninth 
grade graduation. 

3. Many students cited the policy of “transfer of in- 
struments” as a prime cause of drop-out. 

4. Very few orientation practices were discovered in 
the schools studied. 
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9. Sixty-two per cent of the drop-outs were classified 
among the weaker players in their group. 

6. The largest drop-out appeared among players of 
“transfer instruments” and stringed instruments. 

7. The majority of drop-outs had started playing in 
the fifth grade and averaged three and one-half years in 
the program. | 

8. Students want their teacher to be more friendly and 
interested in their interests and other activities. 

The principal findings would suggest: 

1. That teachers should strive to become acquainted 
with the parents of the students they teach. 

2. That more orientation is needed, especially at the 
ninth grade level. 

3. That “transfer of instruments” should be accompa- 
nied by careful counseling of both student and parents. 

The exploration of data seems to indicate a need for 
more consideration of the problem by counselors and 
teachers in order to develop a program which may prove 
more satisfying and better meet the needs of students. 

151 pages. $2.00. Mic 58-154 


A STATISTICAL ANALYSIS OF INTEREST PATTERNS 
OF HIGH SCHOOL STUDENTS AND THEIR 
RELATIONSHIP TO INTELLIGENCE 
AND ACHIEVEMENT 


(Publication No. 25,071) 


John Henry Bone, Ed.D. 
The Pennsylvania State University, 1957 


The problem of this thesis can be stated as follows: 
what relationships has the definiteness of a student’s vo- 
cational plans with his scholastic performance and his 
intelligence. If he selects one definite vocational goal to 
the exclusion of others, will he tend to do better work than 
he would if he had several goals, or perhaps no goal at all? 

The first step in this study was to determine what 
previous research had revealed about this problem. In 
this connection, it was found that very little had been writ- 
ten on direct problem of this study but that there was con- 
siderable literature which was indirectly related to the 
problem. 

The second step was to administer achievement and 
intelligence tests to the entire eleventh and twelfth grades 
of a Pennsylvania High School. 

The third step was to interview each student to deter- 
mine the definiteness of his vocational goals and his reac- 
tions to the ten areas covered by the Kuder Preference 
Record. When a student stated that he had a definite voca- 
tional goal, his answer was assigned a score of three. 
When he stated that he was considering two or more voca- 
tional goals, his statement was assigned a score of two; 
and when he stated that he did not have any vocational 
goals, his statement was assigned a score of one. This 
gave statistical significance to the definiteness of his 
vocational goal. The portion of the interview dealing with 
the ten areas of the Kuder Preference Record was related 
to the students’ known background. 

The fourth step was the administration of the Kuder 
Preference Record. This served as a check on the validity 





of students’ occupational thinking as reflected by the in- 
formation gathered in the interviews. 

The fifth step consisted of the statistical analysis in 
which correlations were calculated between the scores 
assigned to the definiteness of the vocational plans and 
the students’ scholastic performance and intelligence 
scores as reflected by the tests. The per cent of agree- 
ment was then calculated between the comments made in 
the interview and the results of the Kuder Preference 
Record. 

It was concluded on the basis of the findings of this 
study that the relationships between the definiteness of a 
student’s vocational choice and his intelligence and 
achievement were low except in those areas in which the 
individual students had background and experience. 

There were three related problems which became in- 
volved in the study: the stability of interests, the relation 
of specialized knowledge to interests, and the difference 
between measured and stated interests. All of these re- 
lated problems had been the subjects of previous research, 
and all three are deserving of additional research. This 
study revealed a considerable stability of interests at the 
high school level over a period of one year. It indicated 
that the greater the specialized knowledge a student had 
in an area, the less was the need for an interest measure 
to cover that area. It also indicated that the difference 
between measured and stated interests was less when the 
student had a background in a vocational area. The over- 
all study suggested the need for a new definition of interest, 
a definition which includes background information and 
orientation. 117 pages. $2.00. Mic 58-155 


THE HISTORICAL DEVELOPMENT AND AN 
EVALUATION OF PROVINCIAL LEADERSHIP IN THE 
FIELD OF HIGH SCHOOL INSTRUCTION FOR 
THE PROVINCE OF ALBERTA 


(Publication No. 22,593) 


Timothy Clarke Byrne, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor Stephen A. Romine 


The problem in this study was to examine the historical 
and constitutional backgrounds of provincial leadership in 
education and to describe the structures, processes, and 
products in planning and controlling instruction for the 
province of Alberta as a means of appraising the status of 
leadership in terms of certain criteria. The study was 
limited to an appraisal of administrative leadership as 
exercised over the interna of Alberta high schools. A 
major purpose was to decide whether or not control over 
the instructional program is too strongly centralized in 
the provincial Department of Education and, if so, what 
steps might be taken in the direction of decentralization. 
The current significance of the study resides in the fact 
that recent theory in the field of curriculum is forcing a 
re-examination of the traditional practices followed by 
Canadian provinces in the development of high school in- 
struction. 

The historical. and constitutional backgrounds of 
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provincial administration in education were explored to 
establish the political environment and social matrix in 
which leadership operates. The genesis of the Alberta 
design originates in the educational history of Upper Can- 
ada, subsequently Ontario, and in the records and reports 
of the Legislative Assembly in the North West Territories, 
the parent government of two western provinces. Provin- 
cial and federal statutes, the annual reports of central 
authorities in education, and the correspondence of such 
pioneer educators as Egerton Ryerson provided the pri- 
mary sources of data. A comparison was drawn between 
Canadian provinces and the states of the Union in the con- 
ceptual design and administrative structures of public 
education as a method of revealing the Canadian pattern 
more clearly, and as a means of validating for application 
in the Canadian context criteria selected from literature 
on the role of the state in school leadership. 

A descriptive survey of provincial leadership in organ- 
izing, planning, coordinating, directing, and controlling the 
instructional program of Alberta high schools over a fifty 
year period was developed from information drawn from 
the annual reports, courses of study, sessional papers, 
and other documents of the Alberta government and its 
Department of Education. Leadership status was appraised 
by criteria evaluating the effectiveness with which the 
province maintains a minimum or foundation program of 
instruction and provides for growth in the high school sys- 
tem through long range'planning. The evaluation included 
a study of the contributions of leadership towards stimu- 
lating and encouraging local creativity in planning for 
instructional improvement. Provincial leadership was 
judged, as well, by the variety and usefulness of the serv- 
ices which it provided to local agencies in the development 
of instruction. An assessment of leadership in the area of 
research formed a part of the appraisal. | 

Certain conditions and practices in Canadian education 
contribute to centralism in curriculum planning. Ryerson, 
during his term of office as Superintendent of Education 
in Upper Canada, defined for the central department a 
major role in instructional leadership by extending its 
authority to include textbook authorization, prescriptive 
courses of study, external examinations, and the inspection 
of schools by provincial officials. The comparative study 
of state and province revealed that, while the conceptual 
design in public education including federal decentraliza- 
tion and state autonomy was similar, differences in admin- 
istrative structures have grown from differing concepts of 
the appropriate relationships between the executive and 
legislative branches of government. The trend in Canada 
has been towards centralizing authority over education in 
the provincial cabinet, an all purpose executive, rather 
than to disperse authority through an independent board 
of education. The struggle to eliminate a denominational 
school system in the North West Territories strengthened 
the control of the provincial department over the interna 
of schools. The dominant position of the Executive Coun- 
cil in Alberta politics is an additional contripetal influence 
which must be recognized in any appraisal of provincial 
leadership. 

An appraisal of leadership supports the conclusion that 
the province has shown concern for maintaining an ade- 
quate foundation program of education. The provincial 
department has exercised informed and consistent leader- 
ship in establishing central planning committees for the 


development and improvement of the instructional program. 





Having assumed quite early a dominant role in planning 
and controlling the educational program, the province 
regards curriculum largely as its responsibility. Super- 
vision or the improvement of instruction has been accepted 
from the outset, however, as a function which the provin- 
cial department shares with local school authorities. 
Provincial leadership was found to be lacking in two 
areas, in the stimulation and encouragement of local plan- 
ning and in the development of research. If a decentrali- 
zation of control over the instructional program is desir- 
able, which is a conclusion of the study, it must take place 
through a supervisory process having an established local 
orientation. 426 pages. $5.45. Mic 58-156 


THE DEVELOPMENT OF A SCALE OF 
PHOTOGRAPHS FOR THE APPRAISAL OF 
LEARNING INFLUENCES IN INDUSTRIAL ARTS SHOPS 


(Publication No. 25,074) 


John Marvin Byrom, Ed.D. 
The Pennsylvania State University, 1957 


The major purpcse of this study was to develop a scale 
of photographs for the appraisal of learning influences in 
industrial arts shops. The minor portion of the study was 
to develop evaluative criteria to parallel the scale. 

The study was founded on the belief that photographs, 
which are so important in conveying information in the 
American culture, could be used as the basis of an instru- 
ment of educational measurement. 

The procedure for developing the criteria and that for 
the scale of photographs were in part interrelated through 
the experimental and pilot phase of the research, the cri- 
teria portion was completed first. The criteria were 
developed by repeated examination of existing information, 
refinement by leaders, and experimentation. 

The scale of photographs was developed by starting 
photographic experimentation and shop observation based 
upon the tentative list of evaluative factors. After a pilot 
study numerous pictures were taken in forty-nine indus- 
trial arts shops of existing situations with the express 
purpose of using them toward producing the scale of photo- 
graphs. More than a thousand photographs taken were 
screened to sixteen for each of twenty instructional-influ- 
ence factors and these submitted to judges, leaders in the 
field of industrial education, who ranked the photographs 
of each factor for one of four degrees of effectiveness of 
instructional influences depicted by each photograph. 

Statistical calculations were made with the rankings, 
thus determining the photographs to be used in the scale-- 
photographs classified as depicting Excellent, Good, Fair, 
and Poor for each of the twenty factors. The entire scale 
of photographs is included in the dissertation, two views 
per page. 

The efforts of this project were directed at determining 
the effects or influences of the instructor’s efforts, not 
how he instructs, and considering them from the stand- 
point of conditions and situations which might be photo- 
graphed. 

The scale was statistically valid and reliable as deter- 
mined by the t test on the means of the ranked values and 
by coefficient of reliability formula which gave a value of 
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.19. Atest of validity on the deviations of the reviewing 
committee gave a significance at the 1% level. 

No record was found of previous research which used 
the photographic approach employed in this study to depict 
instructional influences in industrial education. 

Photographs can be used to show conditions, situations, 
and happenings in industrial arts shops that are significant 
in depicting the quality of certain learning influences. 

A scale of photographs can be developed which may be 
used for the appraisal of learning influences in industrial 
arts shops. | 

The methods used in this study suggest a practice of 
collecting evidence that can be easily stored or filed for 
future use by educators. 

Implications for the Profession - The scale could be 
used: 

1. By administrators, supervisors, and others to com- 
pare certain happenings or conditions they see in a shop, 
or see from pictures made in a shop, with pictures in the 
scale. 

2. By administrators as a check list or reminder of 
things to observe, or to photograph, while visiting shops. 

3. By a shop instructor as a self-evaluation device. 

4. By teacher educators as an instructional aid for 
instructing prospective teachers. 

Recommendations - The scale, the techniques, and the 
results of this study provide a departing point for further 
studies. 

1. The writer should expand the evaluation scale de- 
veloped in this study and make it available for the profes- 
sion. 

2. Studies based on the approach used in this investiga- 
tion might prove successful in other areas of practical 
arts and vocational education. 

3. Studies using other modern recording instruments 
might be helpful in evaluating instructional influences. 

183 pages. $2.40. Mic 58-157 











BENEFITS OF TRANSFERRING OVER-AGE 
JUNIOR HIGH SCHOOL PUPILS TO A WORK 
PROGRAM IN A TECHNICAL INSTITUTE 


(Publication No. 25,082) 
Hugh Shaw Fredericks, Ed.D. 
The Pennsylvania State University, 1957 


In September 1952 the School District of Williamsport, 
Pennsylvania, made available a new training program in 


its Technical Institute. This was called the Work Program. 


The work program was offered to fifteen year old pupils 
who had not yet reached ninth grade. It became the duty 
of the junior high school guidance counselors to advise 
such pupils either to enter the new Work Program, or to 
remain in regular junior high school courses. 

This study, “A Measure of the Benefits Through Trans- 
fer of Over-Age Junior High School Pupils to a Work Pro- 
gram in a Technical Institute,” was an attempt to help the 
junior high school counselors know more about the work 
program and justify their channeling of over-age pupils. 

After determining what information was available for 
every pupil in their school cumulative records, it was 
decided just what additional information was necessary to 





make a case study for each pupil. Hence, questionnaires 
were developed to secure the needed information from 
pupils, from parents, and from teachers. In addition to 
these questionnaires, a personality rating scale developed 
by the National Association of Secondary School Principals 
was used. Personal interviews with every pupil, every 
parent, and every work program teacher, together with 

the school cumulative records provided the facts neces- 
sary for the study. 

The next step was the tabulation of personal and family 
information. Then tabulations of standardized test results 
obtained from the cumulative records furnished the data 
which showed pupil achievement in arithmetic, reading, 
and language while enrolled in the work program. 

A matched pairs study was used to compare school 
successes of work program pupils with similar pupils who 
remained in regular classes. 

Personality ratings were tabulated to study improve- 
ments in industry, initiative, sociability, and responsibility 
in the work program pupils. 

Anecdotal comments were used to provide information 
concerning any changes in attitudes toward school. 

School attendance records were analyzed to find out 
whether or not the work program pupils remained inschool 
longer than similar pupils did prior to the inauguration of 
the work program. 

The following conclusions, restricted by the limitations 
of the study, are: 

1. The standardized test results used in this study in- 
dicate that most of the pupils are achieving according to 
their capacity in arithmetic, reading, and language. 

2. From the matched pairs study of work program 
pupils and those who continued in regular courses in junior 
high school and senior high school, it can be concluded 
that the means and standard deviations indicate that the 
work program pupils made more subject matter progress 
than the regular pupils. 

3. Personality improvement was found in the areas of 
industry, initiative, sociability, and responsibility. 

4. The anecdotal records of this study indicated that 
the Williamsport Work Program developed better attitudes 
toward school in its pupils. 

5. It was found that more work program pupils stayed 
in school longer than similar grade repeaters did prior to 
the establishment of the Williamsport Work Program. 
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AN APPRAISAL OF CERTAIN ASPECTS OF THE 
CURRICULA OF THE COMMUNITY-JUNIOR 
COLLEGES IN WASHINGTON 


(Publication No. 25,057) 


Shirley Blom Gordon, Ph.D 
State College of Washington, 1957 


The purposes of this study were to obtain information 
descriptive of the curricula offered in the public junior 
colleges in Washington and to appraise the curricula by 
applying criteria selected from the junior college litera- 
ture. The aspects appraised were those mentioned most 
frequently by junior college authorities as functions and 
purposes to be fulfilled by the curriculum of the junior 
college. 
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Data from each of the junior colleges relevant to the 
fourteen criteria were obtained during personal interviews 
with administrative personnel and from the enrollment 
records for the 1955-56 school year. Based upon the find- 
ings and the analysis of the data, the junior colleges were 
found to be serving in accordance with eleven criteria. 

The following are areas of compliance and summary 
statements of the findings descriptive of the curricula in 
each area: 

Adult education.--All of the junior colleges provided 
an adult education program. These programs served more 
people than did the day programs. Courses closely related 
to vocational training were those most often selected. 

Terminal education.--Terminal curricula and courses 
were selected by both men and women in each of the junior 
colleges. Based upon enrollments, practical nursing, 
secretarial training, and mechanics were the areas of 
greatest service. 

Transfer education.--Transfer education was available 
in each junior college. Most of the day students selected 
transfer curricula and courses which fulfilled lower divi- 
sion requirements of senior institutions. 

General education.--Students in each junior college 
could select a general curriculum and/or courses offered 
primarily to provide general education. 

Community services.--All of the junior colleges per- 
formed educational services for the communities in addi- 
tion to offering regular day and evening classes. 

Guidance.--The instructional program in each junior 
college was very closely related to a guidance and counsel- 
ing program. 

General and terminal-vocational education.-- Provisions 
were made for terminal-vocational students to include 
general education as part of their program in accordance 
with the criterion emphasizing the need for a single pro- 
gram including general and vocational education. 

Part-time and special students.--Part-time and special 
students were served in each of the junior colleges. Those 
who could profit from the program could enroll. 

Matriculation deficiencies.--Courses in algebra, geom- 
etry, and foreign languages were available in each junior 
college for removing matriculation deficiencies. 

Programs for men and women.--Programs especially 
for men and especially for women were provided in each 
junior college. These were most often vocational pro- 
grams. 

Activities.--Activity programs which included activities 
for both men and women were part of the curriculum in 
each of the junior colleges. 

The following are areas in which the junior colleges 
were not complying with the criteria: 

Cooperative-work-school programs.--None of the jun- 
ior colleges were offering programs which combined alter- 
nate periods of school attendance and closely related on- 
the-job experience. 

Program planning.--Program planning procedures 
which involved participation of people from the community 
were not often used. Those which were used usually re- 
lated to planning adult vocational offerings. 

Evaluation.--The junior colleges were using only a few 
procedures to evaluate their programs. The transfer 
program was the phase of the curriculum most often eval- 
uated. 

Functions mentioned by the majority of the authorities 
were being fulfilled. These functions related primarily to 









































the kinds of courses and curricula which should be avail- 
able. The junior colleges were not planning and carrying 
out their programs with the help of the community nor 
were they evaluating the programs offered. 
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CRITICAL APPRAISAL OF BONDING PRACTICES 
IN MICHIGAN PUBLIC SCHOOLS 


(Publication No. 24,248) 


Leslie Fenner Greene, Ed.D. 
Michigan State University, 1957 


The increasing number of bond issues facing Michigan 
public schools necessitates a study of the history of Mich- 
igan school bonding, the factors affecting the net interest 
costs of bonds, and the effect of the 1955 Constitutional 
Amendment upon current and potential bond issues. 

Statement of the problem. The purpose is: (1) to relate 
the legal-historical background of Michigan public school 
bondings; (2) to determine the characteristics of Michigan 
school bonds; (3) to determine the factors that affect the 
net interest costs; and (4) to determine the status of school 
bonding as related to the 1955 Constitutional Amendment. 

Importance of the study. The increasing school mem- 
bership is providing the need for more potential bond 
issues than any other era in our history. In view of this 
potential demand, it is extremely important that school 
districts be cognizant of the manifestations that affect bond 
issues. 

Methods, techniques, and data. The writer investigated 
materials and records from the Municipal Finance Com- 
mission, Municipal Advisory Council, bonding companies, 
and bonding attorneys such as Berry, Stevens and Moor- 
man; and Miller, Canfield, Paddock and Stone. 

Information was obtained from libraries relative to 
material already published on the subject. 

Factor analyses were utilized to formulate specific 
principles that had a bearing upon school bond issues. 

Conclusion. Michigan is providing only lip service to 
the concepts that every child is entitled to equal educa- 
tional opportunity, and that education is a function of the 
state. Bond laws have completely ignored the financial 
inequities between districts, and have developed as a se- 
ries of expedient enactments closely allied to temporary 
economic conditions. The Thirteen Mill Amendment is no 
exception. It provides for extension of credit, but does 
not entirely solve the school bond problem. 

The study of bond issues revealed that boards of educa- 
tion too often fail to provide sufficient latitude within the 
bond issue for board decision making subsequent to the 
acceptance of the bond proposition by popular vote. The 
provision for this latitude has little or no affect upon the 
percentage of affirmative votes cast by the public for the 
bond issue. 

It was found that certain conditions related to the bond 
issue, such as percentage of tax collections, debt to valua- 
tion ratios, and the percentage of callable bonds within the 
issue, affected the net interest cost, while others such as 
percentage of affirmative popular vote had little or no 
measurable effect. 

Recommendations. 1. That the Department of Public 

















The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 119 





Instruction publish a handbook containing the procedure 
for developing and marketing a bond issue, and it should 
describe those factors that have a definite effect upon the 
net interest cost. 

2. That a further study be made at a later date to deter- 
mine the full impact of the Thirteen Mill Amendment upon 
the bond program. 

3. That a further study be made to determine the psy- 
chological impact of the public toward the public schools, 
resulting from the increased tax burden for school con- 
struction. 

4. That a study of Michigan tax structure be made to 
determine if a revision of tax laws would result in a more 
favorable bond interest rate for Michigan schools. 

2. That a study be made of the possibility of developing 
a state revolving fund as a more equitable and feasible 
means of financing needed school facilities. 
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A REVISION OF THE RACKHAM STUDENT 
PERSONNEL SERVICES INVENTORY 


(Publication No. 23,744) 


Robert Silvers Hage, Ph.D. 
State University of Iowa, 1957 


Co-chairmen: Associate Professor A. N. Hieronymus 
Professor James B, Stroud 


The primary purpose of this study was to produce a 
practical, effective instrument for the evaluation of student 
personnel services. This was accomplished by refining the 
overly-long (848-item) Rackham Student Personnel Serv- 
ices Inventory. 

By means of a trusted interview method, nineteen 
Kansas colleges were evaluated by the writer according 
to criteria established by the North Central Association. 
These colleges were also evaluated through the use of the 
original Rackham Inventory. The inventory was completed 
by either the Dean of Men or administrative head of the 
personnel services in the participating institutions. In the 
original instrument, items were weighted -2, -1, 0, +1, +2, 
+3, +4 and+5. To reduce the unwieldiness of the Rackham 
Inventory, all items that were weighted -2, -1, 0, +1, and 
+2 were arbitrarily eliminated. A further reduction in the 
number of remaining items was accomplished by eliminat- 
ing items which showed poor discrimination. The high 
group for the item analysis was determined by selecting 
the first six schools that appeared on a ranking of both the 
results on the Rackham instrument and a ranking of the 
departments by the writer from his visitation to the col- 
leges. The low group was similarly selected; i.e., the 
first six schools, starting from the bottom, that appeared 
on both the original Rackham and the results from the 
visitation by the writer. By those processes the number 
of items was reduced to three hundred twenty-eight. 

The data from the original administration of the Rack- 
ham Inventory were then rescored in terms of the items 
retained in the revised Rackham. A method of weighting 
each of the fifteen student personnel areas evaluated by 
the Rackham Inventory was devised through the use of 











expert opinion of the relative importance of each of the 
fifteen areas to the total student personnel program. 

Rank order correlations (Rho’s) were computed among 
ranks based on the original Rackham, the revised Rack- 
ham, and the writer’s interview-questionnaire. Finally, 
Pearson product moment correlations among the fifteen 
student personnel areas on the final weighted Rackham 
Inventory were computed. 

The conclusion from the writer’s visitation was that 
most of the workers in the student personnel area would 
accept the “student personnel point of view” but that they 
expressed this point of view differently. The programs 
were essentially alike in purpose and differed only in 
detail. Some of these differences were due to increased 
demands on student personnel services because of the 
rapid growth of enrollments, expansion of course offerings, 
and the variable training of student personnel workers. 
The discrepancy found in the present study between the 
results of the Rackham Inventory and the writer’s visita- 
tion indicates that total evaluation probably should be made 
by some combination of visitations by impartial experts 
and a device such as the revised Rackham. 

The revised Rackham is a more acceptable and usable 
instrument than the original for the following reasons: 

(1) It is less cumbersome and time consuming to use. The 
number of items has been reduced from 848 to 328. (2) 
Whatever was measured by the original Rackham is being 
measured to a high degree. A correlation of +.96 was 
obtained between the original and the revised Rackham. 
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AN INVESTIGATION OF THE INTEREST OF 
SECONDARY SCHOOL PUPILS, PARENTS, 
AND TEACHERS IN PHYSIOLOGY 


(Publication No. 25,084) 


Alexander Henderson, Jr., Ed.D. 
The Pennsylvania State University, 1957 


What general areas in physiology or body function do 
secondary school pupils, their parents, and teachers feel 
should be included in the secondary school curriculum ? 
How might these areas of importance or interest be ar- 
ranged or presented effectively? 

In an attempt to answer the first part of the problem, 

a check list of items pertaining in some way to physiology 
or anatomy was constructed by tabulating the major topics 
discussed in textbooks, outlines, journals, and periodicals. 
This list was condensed and amended by secondary school 
science teachers selected from an area within a hundred 
mile radius of Lancaster, Pennsylvania, and a group of 
physicians located in Lake City, Florida. The check list 
contained one hundred eighty-one items pertaining to 
anatomy or physiology. The respondents had five degrees 
of latitude to determine interest in the item, ranging from 
five which was “extremely important” to zero which was 
“unimportant”. This list was given to nine hundred ninety- 
nine secondary school students, one hundred eighty-one 
teachers, ninety-seven parents, and fourteen medical doc- 
tors. The groups came primarily from Florida, Cali- 
fornia, Pennsylvania, New York, and Kansas. 
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The primary analysis was concerned with the interest 
indicated by the groups on the one hundred eighty-one 
items relating to body functions. The interest on each 
item for the several groups was determined and compared. 
A second objective was to determine to what degree the 
various groups agreed with each other. This correlation 
of judgments was also tabulated. 

From the tabulated data the following conclusions, im- 
plications, and recommendations evolved: 


1. Homogeneity in regard to sex is not necessarily 
a bad criterion for classes which include the study of 
body functions if like interests are to be considered. 


2. Parents and teachers in this study are rather good 
judges of the interests of the pupils in topics relating to 
body functions. 


3. The physicians in this study, although recognized 
authorities in their field, are not necessarily good judges 
of what parents, teachers, or pupils feel should be taught 
in physiology. 


4. Interest in body functions is highest in the eighth 
grade for girls but in ninth grade for boys. Boys’ in- 
terest increases toward high school whereas girls’ in- 
terest drops in ninth grade. 


9. According to this study, parents feel that sex 
education is part of the school’s function. The young 
peoples’ early interest in those items on the check list 
related to reproduction indicates that this inclusion 
should be made in junior high school. 


6. Students are more generally interested in those 
items on physiology which have a practical or functional 
nature or which immediately concern them than in items 
of a technical or theoretical nature. 


7. Girls’ interest in body functions, in general, seems 


to surpass that of boys, but boys’ interest fluctuates less. 


8. Pupils agree considerably with parents and some- 
what less so with their teachers on the importance of 
curricular items. 


The second part of the study dealt with the organization 
of physiology materials into a teaching device which took 
the interest of students into consideration. Three sample 
chapters were constructed, using a recognized formula for 
ease-of-reading and interest as a guide. 
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THE DEVELOPMENT OF AN INSTRUMENT TO 
PREDICT SUCCESS IN ANALYTIC GEOMETRY OF 
ENTERING COLLEGE FRESHMEN IN ENGINEERING 
AND THE INDICATION OF SOME POSSIBLE 
IMPROVEMENTS ADVISABLE IN THEIR SECONDARY 
SCHOOL MATHEMATICS COURSES 


(Publication No. 25,086) 
Frances Ellura Knights, Ed.D. 
The Pennsylvania State University, 1957 


In 1955 it was decided at The Pennsylvania State Uni- 
versity that freshmen students entering engineering, 





chemistry and physics, mineral industries, and agricul- 
tural engineering should enroll-during their first semester 
for analytic geometry. This necessitated being able to 
determine which students could pass analytic geometry 
without first reviewing their high school algebra and trig- 
onometry. 

The problems were to develop an instrument to predict 
a student’s probable success in analytic geometry and as 
a result of analyzing the data to indicate some possible 
improvements advisable in some of the students’ secondary 
school mathematics courses. 

Questions were written and 34 were selected by a jury 
of experts as testing those concepts, understandings, and 
skills needed for success in analytic geometry. The teach- 
ing experience of the writer and the jury indicated that a 
student’s response, and hence the discriminative power of 
a question, is affected by the way a question is stated. 
Each question, therefore, was varied by either changing 
numbers to letters, omitting the figure with the problem, 
omitting auxiliary construction lines, increasing the num- 
ber of steps in the problem, or increasing the degree of 
abstraction. In this manner the questions were varied so 
that there were four variations for each question. These 
variations were rated 1,2,3, and 4, in order of increasing 
difficulty, by the writer and jury. By permuting the varia- 
tions four tests were set up of comparable difficulty. 

The 1430 freshmen students enrolled in the fall of 1956 
at The Pennsylvania State University in engineering, chem- 
istry and physics, mineral industries, and agricultural 
engineering were divided into groups and each group given 
one of the four tests. The 136 items, 4 variations on 34 
questions, were analyzed in order to determine which 
would discriminate best between the student whose prepa- 
ration was such that he could pass analytic geometry and 
the student who was not adequately prepared. For each 
item the following were computed: (1) difficulty, (2) tetra- 
choric r, (3) item relationship, (4) the discriminative 
power based on the student’s grade in analytic geometry, 
(5) the ability of the item to discriminate between the A 
and F students, (6) the ability of the item to discriminate 
between the C and F students, (7) the t test of the signif- 
icance of the difference in the per cent of C and the per 
cent of F students answering the item correctly, (8) pro- 


_ filés of the per cent of the students recieving an A (B, C, 


D, F, or W) in analytic geometry who answered the item 
correctly. 

As a result of this analysis 26 items were chosen. In 
order to round out the area content 9 new items were 
added. These 35 items became the questions in the Gen- 
eral Mathematics Test, Form 5. | 

Preliminary estimates indicate that the General Math- 
ematics Test, Form 5 will probably discriminate better 
between the C and F student than tests used previously. 
The reliability, by the Kuder-Richardson formula, is 0.82. 
The difference between the per cent of C and the per cent 
of F students answering correctly is significant at the 5% 
level for 15 of the chosen items. The difference between 
the per cent of A and the per cent of F students answering 
correctly is significant at the 5% level for 25 of the chosen 
items. 

Analysis revealed that some of the students need: 

(1) more practice in using abstract symbols other than 
numbers, (2) a better understanding of definitions and 
relationships, (3) more experience in analyzing a problem 
and breaking it up into its component parts, (4) more 
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experience in applying information to new situations, 
(5) more practice in making associations and in generliz- 
ing. 132 pages. $2.00. Mic 58-163 


A STUDY OF SOIL PRODUCTIVITY AND 
EDUCATIONAL EXPENDITURES IN TWELVE 
SELECTED COUNTIES OF ILLINOIS 


(Publication No. 18,720) 


Laverne Wegner Miller, Ph.D. 
Bradley University, 1956 


This study attempts to ascertain if there is a relation- 
ship between soil productivity and support of an educational 
system on the basis of expenditures made for the school 
systems in each of twelve selected Illinois counties. Se- 
lection of counties was determined by the percentage of 
land in each devoted primarily to agriculture, by diversity 
in geographic and soil capability areas, by absence of 
ethnic factors which might affect agriculture, and by elim- 
inating counties which were in a non-agricultural labor 
supply area at the date of the study. 

Financial support of schools is provided basically by 
taxes levied on the assessed valuation of real property, 
the value of land and buildings. The amount of the tax 
rate above the legal minimum is voted upon by local ref- 
erendum. Because there exists in Illinois a state educa- 
tional aid fund called an equalization fund, the purpose of 
which is to equalize financial support of the schools through 
state assistance to local budgets, variation in local county 
school support appeared evident. It was found in the course 
of the study that generally counties with better soils and 
higher productivity had higher assessed valuations and 
tended to support their schools with more funds and quali- 
fied for less equalization help. 

The educational factors considered in the study were 
the educational tax structure; state equalization and other 
school aid; assessed valuation of property in each county; 
tax levies; capital expenditures; library expenditures; 
per pupil costs; teachers’ salaries, preparation and loads; 
and the educational level of the citizens of the community. 

As a criterion a soil productivity index was evolved to 
include soil type, acreage, percent of area in that soil in 
the county, and productivity based upon corn production. 
Corn production was used because it is the basic money 
crop in the state. When the counties were compared in 
terms of the educational factors and this soil productivity 
index, the comparison indicated that among the counties 
studied those having high soil productivity give greater 
financial support to their schools than do counties having 
low soil productivity, not only in greater expenditures for 
school buildings and equipment but in hiring better edu- 
cated teachers and paying them higher salaries. The edu- 
cational level attained by the population was also higher. 

There was a direct relationship between the productiv- 
ity rating indexes and the educational factors, indicative 
of the community support of the educational programs. 
It seems apparent in terms of the agricultural counties 
used in this study and the data presented that the educa- 
tional programs and facilities have a direct relationship 
to the productivity of the soil. 
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AUDING AS A PREDICTIVE MEASURE OF 
READING PERFORMANCE IN PRIMARY GRADES 


(Publication No. 24,352) 


Iver L. Moe, Ed.D. 
The University of Florida, 1957 


Purpose 


The purposes of the study were to examine the relation- 
ship of auding, the process of comprehending and interpret- 
ing spoken language, with reading performance in the pri- 
mary grades and to determine the effectiveness of auding 
tests as predictors of such performance. It was hypothe- 
sized at the beginning of the study that: (1) a measure of 
auding ability is a useful predictive measure of reading 
performance as compared with measures of mental age, 
verbal-intelligence mental age, or nonverbal-intelligence 
mental age, (2) a combination of measures of auding abil- 
ity and mental age is superior in predictive value to either 
measure used separately, (3) a measure of auding ability 
is superior to reading readiness test scores as a predictor 
of reading performance among first-grade pupils. 


Procedures 


Twenty-seven first-grade pupils, thirty second-grade 
pupils, and twenty-six third-grade pupils were given two 
sets of tests five months apart. The tests were divided 
into two classifications, namely predictors and criteria. 
Seven predictors were used in the first grade, two auding 
tests, two reading readiness tests, and one measure each 
of mental age, verbal-intelligence mental age, and non- 
verbal-intelligence mental age. The mental measurements 
came from the scores on sub-sections of the California 
Test of Mental Maturity. Two criteria of reading perform- 
ance were used, namely, the California Reading Test and 
the reading section of the Florida Reading Scales. Tests 
given in October were used to predict reading: performance 
in March as measured by the criteria. 

The testing program for the second and third grades 
was similar except that reading readiness tests were not 
administered. Thus, only five predictors were used. 











Summary of Findings 


Under the circumstances of the study the principal 
findings were: 

Grade I.-- 

1. Auding test scores obtained in October correlated 
.8081 with scores on the California Reading Test and .8095 
with scores on the reading section of the Florida Reading 
Scales. 

2. A single measure of auding ability obtained in Octo- 
ber predicted reading performance in March as well as or 
better than either of two reading readiness tests or an 
intelligence test. 

3. A combination of a measure of mental age and aud- 
ing test scores was found to be more effective in predict- 
ing reading performance than either predictor used sepa- 
rately. 

4. Mental age scores correlated .7253 with auding test 
scores. 

5. An auding measure is a useful predictor of reading 
performance with mental age held constant. 
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Grade I.--Correlational results in the second grade 
were found to be relatively uninterpretable. 

1. The first auding test scores correlated .8342 with 
scores on the California Reading Test and .7223 with 
scores on the Florida Reading Scales. 

2. The second auding test scores correlated .4766 
with the scores on the California Reading Test and .4452 
with scores on the Florida Reading Scales. 

3. Correlations between the several mental measures 
and the criteria were not significantly different from zero. 
Grade III.--Data obtained from the third grade were 
more consistent, but the correlational findings were incon- 

clusive. 

1. A measure of auding ability obtained in October was 
more highly correlated with the criteria than were the 
scores of mental measurements used in the study. 

2. Correlations obtained were largely dependent upon 
the identification of two extreme deviates. 

Grades I, I, and Ill combined.--A few correlations 
were computed for the three grades combined. 

1. Measures of mental age correlated .7976 with the 
scores on the California Reading Test and .6509 with the 
scores on the Florida Reading Scales. 

2. The first auding test scores correlated .7922 with 
scores on the California Reading Test and .7580 with the 
scores of the Florida Reading Scales. 

All hypotheses were supported by the data; however, 
substantiating research is needed. 
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AN ANALYSIS OF PLANNED GUIDANCE PROGRAMS 
IN WHITE PUBLIC HIGH SCHOOLS OF LOUISIANA 


(Publication No. 24,721) 


John Francis Nugent, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Russell E. Helmick 


This was a study of the planned guidance programs and 


of the counselors in white, public high schools of Louisiana. 


Limited to schools with at least one half-time counselor, 
the study included almost three-fourths of those eligible 
for participation. 

Data were gathered through completion of interview 
schedules by counselors whom the writer visited in their 
schools. Counselors and principals in these Schools sup- 
plemented interview responses by rating the major areas 
of their guidance programs on a ten-point scale. Re- 
sponses to interview questions were compiled and ana- 
lyzed; ratings by counselors and principals were sepa- 
rated and presented in profiles. 

The study revealed that most counselors were profes- 
sionally qualified men and women who were active in the 
church, civic, and social affairs of their communities. A 
majority of the counselors were married, and many had 
children. One-third were natives of their communities, 
and most of the others were long-time residents. Half of 
the counselors lacked certification by the Louisiana State 
Department of Education. 

Cumulative individual inventories were generally com- 
prehensive. There was some lack of continuity, however, 
in the reception and maintenance of important data. While 
fair adequacy was shown in continuity of data from 





achievement tests and anecdotal records, weakness was 
evidenced in such areas as special aptitudes, personality 
and interests, medical and dental records, and educational 
background of students’ parents. 

Orientation was generally satisfactory in its post- 
admission aspects and its coverage of pertinent areas; 
pre-admission orientation was characterized in most pro- 
grams by narrowness of method and a limited coverage. 
Informational services were remarkably complete in the 
senior high schools and fairly comprehensive in the junior 
high schools. 

Counseling services in most of the schools were found 
to be heavily dependent upon the official guidance person- 
nel. Except for that in the core curriculum in some junior 
high schools and that in the home room programs of a few 
senior high schools, counseling by other than official 
guidance persons was negligible. The average number of 
students for each full-time counselor was 884 for all types 
of schools as a single group. 

Group guidance was strongest in the vocational area 
with considerable emphasis upon occupations units in all 
senior high schools. There was considerably less empha- 
sis, however, upon other guidance areas: military service 
preparation received attention in only 12.5 per cent of the 
schools; there were fewer programs for social-personal 
adjustment than for any other type. The use of extracur- 
ricular programs as a vehicle for group guidance was 
reported by all schools. The core curriculum was used 
in some junior high schools, but in none of the senior high 
schools. Provisions for group guidance through home 
room programs were found in about one-third of the 
schools. | 

Although placement was usually provided in the senior 
high schools, this service was largely limited to graduates. 
Follow-up studies, which had been made in only a few 
senior high schools, were concerned only with high school 
graduates who had gone to college. 

This study revealed a steady expansion of planned 
guidance programs in Louisiana high schools. Services 
were apparently more comprehensive and more coordi- 
nated in the junior high schools and in the three-year 
senior high schools than in the conventional four-year 
type. There is evidence of a great need for additional 
qualified personnel to improve the student-counselor ratio 
and to diminish the multitude of tasks facing guidance 
workers in all schools. A vital public relations program 
through responsible sources seems indispensable at this 
time to obtain more personnel and to engender better 
understanding of the aims of planned guidance. 

239 pages. $3.10. Mic 58-166 


STUDENT-FACULTY-EXPERT OPINIONS CONCERNING 
SELECTED ASPECTS OF THE EDUCATIONAL 
PROGRAM OF FULTON HIGH SCHOOL 


(Publication No. 24,136) 


Charles Robert Otis, Ed.D. 
Syracuse University, 1957 


Purpose 





The purpose of this study was to determine whether 
selected groups of school pupils and secondary school 
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teachers changed their opinions concerning various aspects 
of the secondary school educational program in the four 
years following the Fulton, New York, School Survey, and 
to analyze these changes of opinions. 


Procedures 





The writer made a careful analysis of the recommenda- 
tions of the Fulton School Survey Report concerning sec- 
ondary education made by members of the staff of the 
School of Education of Syracuse University. These recom- 
mendations were compared with the opinions of ninth grade 
pupils obtained through the use of questionnaires at the 
time of the survey to determine whether there was any 
relationship between the opinions of the pupils and the 
expert opinions expressed in the survey report. 

A questionnaire identical to the one administered at 
the time of the survey was administered four years later 
to as many of the secondary school faculty members as 
remained on the staff. The chi-square technique was used 
to determine whether the changes of opinions on particular 
items were statistically significant. Where the changes of 
opinions were statistically significant, facts relating to 
changes in the educational program during the four-year 
period of the study were presented. 

The same procedures as used with the faculty opinions 
were used to compare the ninth-year pupils’ responses to 
questionnaire items at the time of the survey with those of 
ninth-year pupils four years later. 

A comparison was also made, using the same proce- 
dures, between the opinions of the ninth-year pupils at the 
time of the survey and the opinions of seventy per-cent of 
the same pupils four years later. Eighteen questionnaire 
items of the multiple-choice type, embodying the essence 
of some of the survey recommendations, provided the 
former students an opportunity to agree, disagree, or 
express no opinion in regard to the educators’ recommen- 
dations. Responses of the former students were classi- 
fied into the following categories: graduates, school- 
leavers, residents, non-residents, college, employed, mili- 
tary, married, top and bottom quarters in mental ability, 
and top and bottom quarters in school grades. 


Conclusions 


The findings were summarized with implications in 
regard to the present instructional program and for other 
surveys. Questionnaires to ninth-year pupils have limited 
usefulness. Four years after the survey, the more intelli- 
gent former students were more critical and more in 
agreement with the educators concerning specific aspects 
of the school program. Questionnaires to teachers dem- 
onstrated the effectiveness of the questionnaire technique 
when used properly with adults who may be assumed to be 
familiar with the program being evaluated. 

The opinions of the selected groups of school pupils 
and secondary school teachers concerning various aspects 
of the educational program were generally less favorable 
four years after the survey, than at the time of the survey 
except in certain instances. In these specific instances, 
significant favorable changes of opinion occurred where 
changes had been made in the educational program. The 
fact that many opinions did not change or were less favor- 
able than at the time of the survey was attributed by the 
writer, in part at least, to the fact that the survey 





recommendations were not discussed by faculty and com- 
munity lay committees. Among the sixteen recommenda- 
tions concluding the study are the following: further sur- 
veys or studies should be followed by full and complete 
publicity and discussion for maximum effectiveness; a 
reexamination of the survey recommendations should be 
made to determine how many have been adopted, especially 
considering whether the others should be adopted; the rest 
of the writer’s recommendations constitute the basis for 
an in-service education program which he believes would 
further capitalize upon the effort and study which went 

into the original survey. 252 pages. $3.25. Mic 58-167 


A TIME ANALYSIS OF TEACHER ACTIVITIES IN 
ELEMENTARY SCHOOL CLASSROOMS OF 
CHESTER COUNTY, PENNSYLVANIA 


(Publication No. 25,092) 


- Samuel Andrew Riegel, Ed.D. 
The Pennsylvania State University, 1957 


This study has attempted to determine the activities 
and amount of time spent on those activities by elementary 
school teachers during the teaching day. The major ques- 
tions to which answers were sought were the following: 


1. What are the time requirements of classroom activ- 
ities in the intermediate grades of the elementary 
schools in Chester County, Pennsylvania? 


. What amount of time of the total teaching day do the 
various curricular activities consume? 


. Are there recommendations for the improvement of 
teaching methods or classroom management which 
might come from these observations ? 


The method selected to obtain answers to the preceding 
questions was that of actual classroom observation. A 
total of sixty teachers, distributed equally among grades 
four, five, and six and among the third and fourth class 
school districts, were included in the sample. 

The participating teachers were selected in a random 
manner from records obtained in the office of the County 
Superintendent of Schools. In order to make the necessary 
arrangements, interviews were had first, with the chief 
school administrator of the district and second, with the 


tteacher to be visited. 


The observer timed and recorded all activities per- 
formed or supervised by the teacher beginning with the 
tardy bell in the morning to dismissal time at the end of 
the afternoon session. 

All activities were placed into sixteen categories. 
Worksheets for.the individual teachers contained the cate- 
gories of activities and total amount of time devoted to 
each activity. Data were compiled from the worksheets 
and placed in Tables and Figures. 

Some of the major findings are the following: 


1. Classroom Activities 


a. Findings show an activity and time profile based 
on a 364.8 minute day for the elementary school 
teacher in the intermediate grades as follows: 
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b. Results show no significant differences in time 
spent on the various activities between grades 


or between classes of school districts except in 


clerical activities, free time, and supervised 
activities. 


2. Subject Activity 


The subject activity occurring the most frequently 
and using the most time was Reading. However, the 
time devoted to Reading decreased from 55.8 minutes 


per day in fourth grade to 49.2 minutes in sixth grade. 


Writing, as a formalized instructional period, oc- 


curred in sixteen of the sixty classroom observations. 


Time devoted to other subject activities remained 
about the same or increased slightly from grade four 
through grade six. 


The conclusions are summarized as follows: 


1. There is greater variation in time spent on activi- 
ties within grades than between grades. 


. There is a noticeable consistency of results when 
compared with other studies. 


. The teacher performs many and varied activities 
during the teaching day, some of which could be 
delegated to pupils. 


. The teacher spends approximately 95 per cent of 
total day with pupils; the remaining 5 per cent is 
used as free time. 


. Teachers spend approximately three-fifths (62.2 
per cent) of the teaching day on activities most 
directly related to instruction. 


. Non-instructional activities, such as clerical, dis- 


THE CONSTRUCTION AND VALIDATION OF AN 

ACHIEVEMENT TEST IN MUSIC APPRECIATION 

FOR GENERAL COLLEGE STUDENTS IN STATE 
TEACHERS COLLEGES OF PENNSYLVANIA 


(Publication No. 25,093) 


William Valgene Routch, Ed.D. 
The Pennsylvania State University, 1957 


The purpose of the study was to design an achievement 
test to be used in the State Teachers Colleges of Pennsyl- 
vania. It was intended to measure the degree to which 
general college students had attained certain objective 
goals in music appreciation; however, it was not intended 
to measure subjective aspects of appreciation. 

The initial step in the organization of the study was the 
empirical development and refinement of the test. Course 
materials, copies of tests, and titles of basic texts were 
secured from course instructors in the colleges. Test 
content was selected and the test-content outline developed 
on the bases of education-experience requirements. Mul- 
tiple-choice items were written and format was determined. 
The test consisted of two parts: Subtest I, composed of 
tape-recorded items, was designed to measure skills in 
listening; Subtest Il, composed of paper-and-pencil items, 
was designed to measure musical knowledges and under- 
standings. 

The first form of the Achievement Test was adminis- 
tered as a pilot study in three teachers colleges and The 
Pennsylvania State University during the fall semester of 
1955. Specimen sets of the test were sent for evaluation 
purposes to instructors in the other eleven teachers col- 
leges in the state. Revision of the test was based on re- 
sults of an analysis of student responses to multiple- 
choice items and evaluations by instructors. _ 

The final step was the administration and validation of 
the Achievement Test in its revised form. This test was 
given as pre- and post-tests during the spring semester of 
1956 in ten teachers colleges. Subtest I was given at that 
time to one-half the number of sections and Subtest I to 
the other half. Musical experience indices for each student 
were secured for purpose of correlation with post-test 
scores. 

‘To the degree that data from the study were valid 
indications of true characteristics of the course in music 
appreciation, it is concluded that the Achievement Test is 
a valid and reliable instrument possessing the following 
characteristics: 

1. Curricular validity based on: educational goals 
found to be common in courses of study and tests sent by 
instructors from nine teachers colleges; item analysis of 
test results of 252 students in a pilot study at three teach- 
ers colleges; evaluation of the test by instructors in seven 
other teachers colleges. 

2. Statistical validity indicated by: significant gains 
in mean scores between the pretest and post-test with t’s 
for the combined colleges of 19.00 and 22.54 for Subtest 


tributions and collections, housekeeping, and super- 
vised activities, consume approximately 27 per cent 
of the total teaching day. 

172 pages. $2.25. Mic 58-168 


I and I, respectively; an estimated validity coefficient of 
.71 (correlation between pretest and post-test scores). 

3. Reliability indicated by: reliability coefficients of 
.63 and .77 (Kuder-Richardson formula) for Subtests I and 
II, respectively: reliability coefficient of .82 for the total 
test. . 

4. Utility in administration and scoring facilitated by: 
objective-type subtests with single over-all time limits; 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





EDUCATION 125 





a tape-recorded listening test; manual of instructions; 
directions to students which are part of the test booklet; 
separate answer sheets and stencil keys with specific 
directions for scoring. 

0. Percentile norms based on scores from a represent- 
ative sample of 1465 students in ten of fourteen teachers 
colleges in Pennsylvania. 

6. Paper-and-pencil items of factual information (Sub- 
test II) are more valid and reliable statistically than listen- 
ing skill items of tape-recorded musical excerpts (Subtest 
I). 

7. There is a slight relationship (r of .19) between 
musical experience indices (number of years devoted to 
music study) of students and post-test scores secured on 
Subtest II of the Achievement Test. There is a fairly 
marked relationship (r of .54) between musical experience 
indices of students and post-test scores on Subtest I. As 
indicated in the results of the Achievement Test, scores 
of the listening skills test are better correlates of back- 
grounds of musical experiences than are scores of the 
factual test. 161 pages. $2.15. Mic 58-169 


A FIELD STUDY OF TWO PROGRAMS DESIGNED FOR 
PREPARING THE RESIDENT, NON-ENGLISH-SPEAKING 
CHILD OF SPANISH CULTURE TO MEET 
FIRST-GRADE REQUIREMENTS IN ONE YEAR 


(Publication No. 21,734) 


Alfredo N. Sdenz, Ed.D. 
University of Houston, 1957 


The purpose of this field study was to demonstrate (1) 
that it is possible for a majority of a group of beginners 
chosen at random and composed of resident, non-English- 
speaking children of Spanish culture to attain by the end of 
the year, the grade level expected of any English-speaking 
group of beginners so chosen; and (2) that by conducting a 
pre-school summer program in communities where the 
administration feels there is a shortage of teachers ade- 
quately prepared, this summer program will enable the 
beginning non-English-speaking child to acquire the basic 
vocabulary necessary for successfully completing the first 
grade in one year. 

Specifically, the study aimed to make available to edu- 
cators data that would merit the continued study and con- 
sideration of the promotion of the resident, non-English- 
speaking child of Spanish culture to the second grade at 
the end of his first year in school. 

The data used in this report were secured from the 
following sources: (1) six classes composed of 160 resi- 
dent, non- English-speaking beginners of Spanish culture 
who were taught under a first-grade curriculum containing 
specific adaptations; (2) a first-grade class, a third-grade 
class, and a fourth-grade class composed of non-English- 
speaking students of Spanish culture who had attended a 
pre-school summer program before entering the first 
grade; and (3) a first-grade class, a third-grade class, 
and a fourth-grade class composed of non-English-speak- 
ing students of Spanish culture who had not attended a pre- 
school summer program and had spent two years in the 
first grade. The classes that were used in this study were 





from four schools, and the project extended over a period 
of four years. 

The results of this study revealed that 81.8 per cent of 
the 160 students constituting the experimental groups in 
two schools attained the grade norm for English-speaking 
students on the Coordinated Scales of Attainment. The 
evaluation of the pre-school summer program showed 
that the students who participated in the program were 
able to make normal progress under a regular first-grade 
curriculum during their first year in school. The students 
in the third and fourth grades who had attended the pre- 
school summer program before entering the first grade 
reached a higher grade level on the achievement test ad- 
ministered than the students in these grades who had spent 
two years in the first grade. 

The recommendations for teaching the non- English- 
speaking beginner as revealed by this study are: 








1. Educators should advocate the use of first-grade 
material for the resident, non- English-speaking 
child of Spanish culture during his first year in 
school. 


2. Acurriculum adapted for the non- English-speaking 
beginner of Spanish culture that will prepare 
him for the second grade by the end of his first 
year in school should be developed inthe teacher- 
training institutions in Texas for teachers who 
plan to teach these children. | 


3. A pre-school summer program should be organized 
by schools until teachers are obtained who are 
adequately prepared to follow a specially adapted 
first-grade curriculum that will enable the non- 
English-speaking beginner of Spanish culture to 
complete first-grade requirements in one year. 


4. Further research on the problem that has been 
initiated in this study should be sponsored by 
the Texas Education Agency under the supervi- 
sion of a director designated to administer to 
the educational needs of Spanish-speaking chil- 
dren in Texas schools. An experimental school 
would be of tremendous value in achieving this 
end. 193 pages. $2.55. Mic 58-170 


A STUDY OF THE GUIDANCE PROBLEMS OF 

WASHINGTON JUNIOR COLLEGE STUDENTS 

TRANSFERRING TO THE STATE FOUR-YEAR 
INSTITUTIONS IN WASHINGTON 


(Publication No. 25,066) 


Dale Thomas Tingey, Ph.D. 
State College of Washington, 1957 


The purpose of this study was to identify the most 
prevalent problems confronted by Washington junior col- 
lege transfer students enrolled in the state four-year 
institutions. After a careful study of related literature, 
interviews with junior college administrators, teaching 
staff, and alumni from the junior colleges in Washington 
the following hypotheses were established: 

1. Junior college transfers experience many problems 
which are not encountered by non-transfers. 
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2. Courses and standards of achievement are not suf- 
ficiently coordinated between junior and senior colleges to 
facilitate an uninterrupted transition. 

3. Junior and senior colleges do not give adequate 
counseling and guidance to their transfer students. 

The data used in this study were obtained by means of 
a four-fold approach. First, a survey was made to deter- 
mine the most prevalent problems of junior college trans- 
fer students who enrolled and completed the fall term of 
1956 in a Washington state four-year institution and who | 
continued their education. Second, each junior college 
counseling center was personally visited at which time a 
standardized questionnaire was personally administered to 
the counseling director. Third, the counseling center at 
each senior college was visited and a standardized ques- 
tionnaire was personally administered to the counseling 
director. Fourth, the registrars at the four-year institu- 
tions were personally contacted to complete a survey form. 

Six-hundred and twelve survey instruments were mailed 
to all junior college students enrolled in the five state four- 
year institutions. A total of 580 questionnaires, 94.8 per 
cent, were returned. 

To determine the attitude of the respondents toward the 
study the writer interviewed or personally contacted by 
telephone ninety-four transfer students from the University 
of Washington, Western Washington College of Education, 
and Central Washington College of Education. Eighty per 
cent of these students indicated the study had “much value” 
and seventy-six per cent specified that the questionnaire 
was constructed to determine “many problems” encoun- 
tered by transfer students. 

One question in the survey form was formulated to 
elicit the student’s opinion of the questionnaire. Gf the 
total respondents 461, 83 per cent, indicated that the sur- 
vey instrument was constructed to ascertain the basic 
problems confronted by transfers and 13 per cent were 
undecided. 

The writer concluded that the first hypothesis cannot 
be completely substantiated on the basis of the data ob- 
tained because no comparative study was made. However, 
results indicated that transfer students entering into a new 
educational environment did have a variety of new experi- 
ences not usually encountered by non-transfers. 

The following experiences of the transfer students sup- 
ported the first hypothesis: students experience a new 
social adjustment after completing one or two years in a 
junior college; senior college courses assume background 
knowledge which in some instances was not received in 
previous training; more than 50 per cent of the transfers 
lost an average of nine credit hours in the process of 
transition. 

The writer feels justified in concluding that the second 
and third-hypotheses have been supported. Concerning 
coordination between junior and senior colleges all four 
groups--transfer students, junior college counseling direc- 
tors, senior college counseling directors, and registrars 
at the four-year institutions--stated that there was inade- 
quate coordination and cooperation between the two col- 
leges. The students emphasized the need for thorough 
understanding of requirements of the senior college, more 
personal contact with representatives from four-year in- 
stitutions, and more coordination between courses and 
acceptance of credit. 

Only 40 per cent of the junior college counseling centers 
indicated a working relationship with two senior colleges. 





All senior college counseling centers specified that they 
had no working relationship with junior colleges. Regis- 
trars of the four-year institutions acknowledged a need 
for junior colleges to formulate their transfer program in 
closer harmony with the lower division work of the senior 
college. The data indicated that junior and senior colleges 
did not provide adequate guidance and orientation to their 
transfer students. 

The third hypothesis regarding inadequate counseling 
was supported by the students emphasizing the need for 
more time and sincere interest devoted to counseling in 
junior colleges. Two-thirds of the transfer students 
checked the questionnaire as seldom or never using junior 
college counseling facilities. Testing services appeared 
weak; only 13 per cent of the students indicated that test 
interpretations received were of value in determining a 
vocation or planning their course of study. Students further 
emphasized the need for more orientation and assistance 
in adjusting to the new educational environment. | 

Junior college counseling directors designated that 
available counseling time was approximately one-half the 
time required for adequate and proficient services. All 
ten junior college directors stated that they had insufficient 
facilities for a satisfactory program. None of the senior 
colleges provided an orientation program for transfer 
students. 227 pages. $2.95. Mic 58-171 


LIBERAL NATIONALISM AND EDUCATIONAL 
POLICIES IN IRAN 


(Publication No. 22,713) 


Javad Vafa, Ph.D. 
Indiana University, 1957 


The history of the past 60 years of Iran could be written 
in terms of the powerful penetration of nationalism into 
Iranian life. Such a history would testify that nationalism 
has manifested itself in contradictory manners in that 
country. Since education, as a moral undertaking, should 
bring up the youth into the preferred pattern of life of a 
people, it is essential for Iranian education to be clear 
about its preference among the competing forces of nation- 
alism and to consider its role in the implementation of 


- worthy social objectives. 


This study proposes liberal nationalism as an important 
component in the preferred pattern of life for the Iranian 
people. It undertakes an appraisal of some of the signifi- 
cant streams of the culture in relation to liberal national- 
ism and its prerequisites, and, in the light of its findings, 
suggests a range of educational policies for the advance- 
ment of liberal nationalism. 

By liberal nationalism is meant that state of mind of a 
large majority of people who, recognizing the nation state 
as the ideal form of political unit, have a decided prefer- 
ence or a society characterized by liberty, equality, mul- 
tiple groups, liberal democracy, and a wholesome inter- 
national outlook. Among the prerequisites of liberal 
nationalism the study discusses the need for a sense of 
community, favorable economic conditions, and a favora- 
ble international background. 

An appraisal of four major components of Iranian 
culture--ancient Persian heritage, Islam, feudalism and 
tribalism, and international relations--reveals forces in 
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the culture capable of fostering as well as frustrating the 

development of liberal nationalism in Iran. The revival of 
ancient Persia has been utilized for various purposes--to 

further unity, to exalt the cult of the nation, and to restore 
the prestige of monarchy. 

Shia Islam, a forceful ingredient of Iranian nationalism, 
favors some degree of liberty, advocates and implements 
a remarkable extent of equality, and in the institutions of 
ijma and ijtihad possesses the potentiality for an approach 
to liberal democracy from within religion. On the other 
hand, Islam has traditionally preferred order to rebellion 
against autocratic rule, it has manifested an inconsistent 
world outlook, and, especially the Shiah, has continued to 
consider the secular power as usurped from the religious. 

An examination of feudalism and tribalism points to a 
dominance of poverty, to the exercise of the farmer’s and 
tribesman’s political power by the landlord and chieftain, 
and to the narrowness of allegiances. The problem of 
loyalty is seen to be especially keen in the case of Kurdish 
nationalism. 





A study of Iran’s international relations shows the 
continuous British- Russian interests in Iran and the read- 
iness of the two powers to employ almost any measure 
toward securing their ends--often at the expense of liberal 
nationalism in Iran. The United States is seen as a new- 
comer in the big power rivalry. 

In general, some of the directions which such findings 
about the culture provide for Iranian education are: a 
reappraisal of the social structure, the seeking of greater 
economic well-being, the inculcation of broader loyalties, 
and the modification of traditional outlooks, beliefs, and 
attitudes toward a fuller realization of liberal nationalism. 
Desirable traditional values are to be drawn upon for the 
accomplishment of these tasks. 

The study shows that liberal nationalism is a useful 
and convenient criterionfor judging the characteristics of 
the widely different cultural components of Iran. It has 
the potentiality of helping educators to raise fundamental 
questions as to the educational policies in the context of 
Iranian life today. 381 pages. $4.90. Mic 58-172 
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THE IDENTIFICATION AND EVALUATION OF 
DIFFERENCES AMONG PROMOTED, NOT 
PROMOTED, AND CONSIDERED FOR NONPROMOTION 
BUT PROMOTED PUPILS IN THIRD GRADES 


(Publication No. 24,223) 


Harry V. Anderson, Ed.D. 
Boston University School of Education, 1957 


The problem.-- This study is an attempt to ascertain 
guides or factors to consider in shaping promotional poli- 
cies by identifying and evaluating differences among three 
groups of pupils: (1) those who are promoted normally, 
(2) those who are required to repeat a grade, and (3) those 
who are considered for nonpromotion but are allowed to 
move to the next grade. 

The twenty-one characteristics studied for each pupil 
included chronological age; intelligence; achievement as 
measured by the Metropolitan Achievement Tests; coop- 
eration, social consciousness, emotional adjustment, 
leadership, and responsibility as measured by the Winnetka 
Scale for Rating School Behavior and Attitudes; and char- 
acteristics determined by teacher evaluation in reading, 
vocabulary, arithmetic fundamentals, arithmetic problems, 
language usage, spelling, work habits, and handwriting. 

Phase One.-- The study was centered on 624 pupils in 
the third grades of five cities. During Phase One of the 
study, when all three groups were in the third grade, the 
Metropolitan Achievement Tests and the Kuhlmann-Ander- 
son Intelligence Test were administered, and ratings and 
grades in thirteen characteristics were obtained from the 
teachers. These data were subjected to analysis of variance 
to determine where possible significant differences lay. 

It was found that the not promoted group and the considered 
for nonpromotion but promoted group had a pattern of sig- 
nificantly lower intelligence, test scores, teacher-ratings, 
and teacher-grades than the normal group but that the not 
promoted group was about the same age or younger than 
the normal group while the considered for nonpromotion 
but promoted group was older than the normal group. 

Phase Two.-- During Phase Two of the study, when the 
considered for nonpromotion but promoted group was in 
the fourth grade and the not promoted group was repeating 
the third grade, the Metropolitan Achievement Tests were 
administered and ratings and grades in thirteen character- 
istics were obtained from the teachers. These data were 
subjected to analysis of variance to determine if any 
change had occurred in the relationships of the not 
promoted group and the considered for nonpromotion but 
promoted group. It was found that there were no patterns 
of significant change in actual achievement as measured 
by test scores but that the not promoted group did appear 
to make sufficient gains in teacher-ratings and teacher- 
grades to form a pattern of improvement over the con- 
sidered for nonpromotion but promoted group. 

Conclusions.-- The factor which showed the greatest 
tendency toward the selection of pupils for nonpromotion 
from a group of pupils who have lower intelligence, lower 
test scores, lower teacher-ratings, and lower teacher- 
grades than the normal group, appears to be chronological 
age. From pupils considered for nonpromotion, those who 
are about the same age as the normal group are not pro- 
moted. 



































From the evidence of this study it appears that actual 
achievement gains by pupils considered for nonpromotion 
are about the same whether they are promoted or not 
promoted. 

The value of nonpromotion seems to be that of placing 
a child with a younger group of children where he may be 
able to achieve more acceptably but not necessarily achieve 
more than he would have, had he been promoted. 

147 pages. $2.00. Mic 58-173 


PAYROLL PURCHASING AND BUDGETARY 
CONTROL PROCEDURES IN FIRST CLASS 
SCHOOL DISTRICTS IN WASHINGTON 


(Publication No. 24,581) 


Llewellyn Laurence Bernath, Ed.D. 
University of Washington, 1957 


Supervisor: George D. Strayer, Jr., Ph.D. 


The main purposes of this study were: (a) to provide 
fundamental data, detailed observations, and deductions 
based on a study of payroll, purchasing, and budgetary 
control procedures used in thirty-six Washington first 
class school district; (b) to present recommendations 
and conclusions implied by these data with reference to 
costs, methods, and results of present machine and manual 
bookkeeping practices; (c) to assemble facts to aid busi- 
ness managers studying their present bookkeeping, ac- 
counting, and related business activities for evaluating 
and improving their existing practices. 

Data were recorded and charted on: (a) the records, 
forms, equipment, and methods used; (b) the operations 
and clerical activities showing details of specific work 
performed; (c) the volume of work accomplished; and 
(d) the time required for performance of selected account- 
ing tasks. 

The costs for various standardized operations of the 
accounting department with and without machines were 
ascertained. The machine and manual operations included 
measurable items such as the number of purchase orders, 
payroll warrants, and related activities. 

The data collected in this study indicated that out of 
ten school districts, equipped for machine accounting, 
seven were classified in the high payroll work group; two 
were in the average group; and one in the low payroll 
work group. Out of twenty-six school districts operating 
with manual payroll methods, five were classified in the 
high payroll work group, ten rated as average in payroll 
work accomplished, and eleven were rated in the low 
group. 

Some of the local practices which first class districts 
used in the control of purchases operations were: 

(a) maintained a requisition register as a control of pur- 
chases by buildings, (b) used a combined requisition and 
purchase order form, (c) maintained a purchase order 
register as a control of purchases by buildings, (d) used 
a copy of the warrant and attached voucher for reference 
and as a record of purchases from vendor, (e) maintained 
a card file for recording purchases from individual ven- 
dors, (f) used a purchase order form to serve as a 
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voucher, (g) used a form of remittance advice sheets as a 
voucher plan which contained an accounting section, claim 
section, and verification statement. 

From the data obtained in this study, a school district 
with payroll work for approximately 216 employees can 
benefit from the use of a bookkeeping machine on a portion 
of the accounting work which included vouchers, encum- 
brances, and ledger accounts maintained by school building. 

One school district with a substantially complete book- 
keeping machine utilization of 100 per cent had bookkeep- 
ing machine applications as follows: (a) payroll accounting, 
(b) purchases accounting, (c) budgetary accounting, (d) en- 
cumbrance accounting, (e) stock disbursements, (f) cafe- 
teria accounting, (g) transportation, and (h) cost analysis 
and reporting. 

A school district should have a sufficient volume of 
bookkeeping work at the time of initial installation to 
utilize a bookkeeping machine a minimum of 20 per cent 
of the time. After the initial installation all districts 
should consider the use of a mechanical voucher system. 

Washington first class districts equipped with a book- 
keeping machine were insured a measure of efficiency 
through the use of the following controls: (a) encumbering 
accounts, (b) maintaining allotment control, (c) maintaining 
budgetary control, (d) providing cost data, (e) maintaining 
accounts by school building, and (f) developing standards 
of bookkeeping and accounting methods. 

Bookkeeping machines costing from $3,200.00 to 
$5,000.00 have saved enough to pay for them in three to 
five years. The cost of a bookkeeping machine in relation 
to the results obtained should be measured “in terms of 
service-per-dollar rather than in terms of costs or sav- 
ings.” 244 pages. $3.15. Mic 58-174 


THE EFFECTS OF THE APPLICATION OF A STATE 
TEACHERS’ SALARY SCHEDULE UPON ALLOCATION 
OF SCHOOL FUNDS IN WASHINGTON, 
1953-54 SCHOOL YEAR 


(Publication No. 25,045) 


Stayner Frates Brighton, Ed.D. 
State College of Washington, 1957 


When school opened in the fall of 1953, 19 states had 
state teachers’ minimum salary schedules with recognition 
of preparation and experience for salary classification of 
teachers either written into their laws or by state board 
regulations under statutory authority. 

Bills to adopt a state teachers’ minimum salary sched- 
ule for the state of Washington had been introduced in 
several sessions of the Washington State Legislature but 
lack of an objective study of the effects of the application 
of a state teachers’ minimum salary schedule upon the 
allocation of school funds was a major obstacle in the 
consideration of proposed legislation. 

This study deals with the selection of a state teachers’ 
minimum salary schedule designed on the basis of average 
salaries paid ($4,407) and state monies allocated 
($79,306,685) during the 1953-54 school year, its applica- 
tion to each of the 18,514 public school teachers in the 
514 operating public school districts in Washington and a 
comparison of the salary costs computed on the schedule 


with state and county monies allocated and salaries paid 
in each school district. The gain or loss of revenues to 

each school district was computed to show to what extent 
their financial support level would be affected by the ap- 
plication of the state teachers’ salary schedule. 

Wide variations in local ability of school districts to 
finance their schools out of local revenues was found 
(Range $7,217 to $1,260,780 per certificated employee) 
making it impractical to base the study on a sampling of 
school districts. 

Data were obtained by questionnaire to local school 
administrators and from official records of state and 
county superintendents of schools. These data, all for the 
1953-54 school year, included: 


1. Experience and training of Washington’s 18,514 
public school certificated personnel. 


. Features of typical state teachers’ minimum salary 
schedules and of local school district teachers’ 
salary schedules in Washington. 


3. Amounts of revenue from local, county, state, fed- 
eral and miscellaneous sources for the 514 school 
districts in Washington. 


4. Amounts budgeted by each of the 514 school districts 
for salaries of certificated personnel. 


When state monies were computed for local school 
districts on the basis of the schedule selected it was found 
that 288 school districts would have received a total of 
$6,056,624 less and 226 school districts would have re- 
ceived a total of $5,992,274 more state money than they 
were allocated in the 1953-54 school year. The increased 
state allocations generally would go to districts with the 
highest assessed valuation per certificated employee, thus 
greatly lowering the equalization level of financial support 
for schools. 

If allocations of state monies were to be made on the 
basis of a state teachers’ minimum salary schedule, and 
the present equalization level maintained, Washington’s 
distribution formula would have to be modified into a 
foundation-type budget formula with the schedule as one 
factor. A uniform tax effort to support the foundation 
budget of each school district would be required, with the 
state making up the difference in revenue called for, if any, 
out of appropriations. 148 pages. $2.00. Mic 58-175 


TRAINING PROGRAMS FOR REHABILITATION 
COUNSELORS IN THE UNITED STATES 


(Publication No. 24,628) 
Dorothy Hugh Blocker Cantrell, Ed.D. 
Oregon State College, 1957 


Major Professor: Dean Franklin R. Zeran 


Purpose of the study. The purpose of the study was to 











determine those knowledges and skills which practicing 
rehabilitation counselors believe to be essential for a 
rehabilitation counselor training program. On the basis of 
the results a program of minimum essentials in rehabili- 
tation counselor education was suggested. 
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A questionnaire was developed on the basis of data 
gathered from the rehabilitation counseling curricula in 
nineteen colleges and universities receiving Federal grants 
for rehabilitation counselor training, and from in-service 
training programs in thirty-nine state agencies of vocational 
rehabilitation. Questionnaires were distributed to a total 
of one hundred and seventy-eight rehabilitation counselors 
in three types of agencies: stage agencies of vocational 
_ rehabilitation, private rehabilitation centers, and the 
Veterans Administration. Weighted means and rank order 
of importance were used in determining non-essentiality, 
desirability and essentiality of knowledges and skills in the 
rehabilitation counseling curriculum. : 


Program of minimum essentials in rehabilitation counselor 
education. The program of minimum essentials indicated 
by counselor opinion included ten of the eleven areas on the 
questionnaire. Research and statistics were eliminated. 
The remaining areas, in order of their importance, are 
summarized below. 








1. Counseling and interviewing were ranked first. Con- 
sidered essential was knowledge of counseling theories, 
principles, techniques, tools, and relationships. Skills 
considered essential were those relating to the coun- 
seling processes. 


. Professional activities of the counselor were ranked 
second. Considered essential was knowledge of the 
duties and responsibilities of the counselor, professional 
ethics, and teamwork. Skills considered essential 
related to ethical procedures and teamwork processes. 


. Fieldwork and supervised practice were ranked third. 
Visitation and observation in a range of public and 
private agencies were considered essential, and super- 
vised practice in the application of essential skills in 
the various areas was felt to be necessary. Optimum 
time length for supervised practice was found to be 
twelve to eighteen weeks. 


. Psychological and related areas received a rank of 
fourth. Considered essential was knowledge of human 
behavior and impact of disablement on the individual. 
Skills found essential dealt with the use of psychological 
data and effective relationships with psychological 
personnel. 


. Testing was ranked fifth. Knowledge of the principles 
and practices in testing and of tests was considered 
essential. Skills considered essential were concerned 
with the use of test data. 


Occupations was ranked sixth. Agreement was found on 
essentiality of knowledge of the occupational world and 
particular problems relating to the vocational selection, 
training, placement, and follow-up of the disabled. 
Skills relating to the handling of these problems were 
considered essential. 


. Casework was given a rank of seventh. _Knowledge of 
the methods of casework and skill in casework proc- 
esses was considered essential. 


- Rehabilitation, per se, was ranked eighth. Considered 
essential was knowledge of concepts, legislation, prob- 
lems and trends, and the rehabilitation process. 


. The social and community area was ranked ninth. 





Knowledge of the social and economic needs of the 
disabled was considered essential. Skills in using 
community resources and in interpreting social and 
economic data were felt to be necessary. 


. Medical and related areas were ranked tenth. Con- 
sidered essential was knowledge of the nature and 
extent of disability, medical resources and facilities 
and evaluation of disability. Skills considered essen- 
tial involved use of medical data and effective relation- 
ships with medical personnel. | 


Conclusions. Findings indicate practicing counselors feel 
that counseling coupled with a major emphasis on the pro- 
fessional aspects of rehabilitation counseling should con- 
stitute the core of the curriculum. Basic content from 
other areas is considered necessary, but not such as to 
prepare the counselor to be a specialist in any one area. 
Practice including fieldwork and supervised practice are 
felt to be essential. 199 pages. $2.60. Mic 58-176 





AN EXAMINATION OF CERTAIN PROCEDURES AND 
CRITERIA FOR TEACHER SELECTION IN THE THIRD 
CLASS SCHOOL DISTRICTS OF PENNSYLVANIA 


(Publication No. 25,078) 


Frank Leslie Coffey, Ed.D. 
The Pennsylvania State University, 1957 


Public schools in the United States are today passing 
through a period of expansion and attendant personnel 
problems. This situation must be met by encouraging 
more young people to teach, and by developing methods of 
selection which will bring into the profession those best 
fitted by personal endowment and preparation. This study 
has focused upon ways to increase the efficiency of the 
selection process. 

The problem is: What procedures and criteria for 
selection of teaching personnel are currently in use in the 
third class school districts of Pennsylvania and how can 
they be improved? The study includes: 

1. What selection procedures and criteria are now 
used, what is their relative importance, and do administra- 
tors, placement directors and teachers agree on their 
value? 

2. What implications for improvement of practice are 
there in: a comparison of the above group’s opinions, the 
practices of selected administrators, and the practices of 
recognized frontier districts in nearby states. 

3. What implications can be made which would aid 
teacher education or teacher placement efforts ? 

The researcher: (1) conducted a survey of preferences 
among administrators, placement directors and teachers, 
(2) located and studied in depth several schools which have 
done frontier thinking in selection, and (3) compared opin- 
ions of survey groups with those of frontier schools and 
suggested improvements for Pennsylvania schools. 

In summary the survey and interview findings were: 

1. High group agreement was noted as to the relative 
values of selection devices and criteria now in use. 

2. The candidate interview received top ranking by a 
majority of groups as the most critical of 33 devices. 
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3. Use of prospective fellow teachers in the selection 
process showed a low incidence of use, as did dependence 
upon test results or written program proposals. 

4. Depth studies of frontier schools showed: more 
dependence upon information gained by acquaintance with 
college staffs, much help by principals and teachers in 
selection, greater investigation of inter-personal relation- 
ships, and concern for professional sincerity, broad prepa 
ration, and leadership in child associated activities. 

0. Highest ranking candidate quality of 55 checked was: 
“shows sincerity and determination in desire to teach.” 
Mentioned highly were: health, use of language, consider- 
ation for viewpoint of others, ability to get along well with 
others, neatness of person, knowledge of teaching techniques 
and their application, high practice teaching recommenda- 
tion, and democratic point of view. 

6. Race, religion affiliation, family group, age and 
residence appear not to be critical in selection unless they 
enter in considering community “fit.” 

Based on consensus among groups and on contrasting 
practices of frontier schools, the following are recom- 
mended for Pennsylvania schools: 

Participation in selection should be broadened to 
include principals and teachers whenever possible. 

Administrators should seek to orient candidates about 
the job and the community and should observe them socially 
to estimate inter-personal relationships. 

Administrators should seek to establish the candi- 
date’s: professional sincerity, experience with child as- 
sociated activities, health, leadership qualities, and cultural 
and emotional “fit” to the community. | 

Personal visits to campus or prior school should be 
increased to secure first hand information. 

Teacher education colleges should assure adequate: 
training in the use of language; opportunities for growth 
in personal tastes, grooming, and manner; pre-selection 
of entering freshmen; and placement director efforts to 
promote mutual understandings with school administrators 
as to school philosophy and needs. 

150 pages. $2.00. Mic 58-177 


THE RELATIONSHIP OF CERTAIN EDUCATIONAL 
EXPERIENCES IN THE SECONDARY SCHOOL TO 
ACHIEVEMENT IN INDUSTRIAL SUCCESS AND 
LEISURE TIME ACTIVITIES IN LATER LIFE 


(Publication No. 24,739) 


Saul Danovitz, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study is to show the relationship of 
certain educational experiences in the secondary school to 
achievement in industrial success and leisure time activi- 
ties in later life. That is, will those who select the voca- 
tional or pre-apprentice course and later enter a formal 
apprenticeship have greater success in industry and leisure 
time activities than those who select the general education 
course and later enter a formal apprenticeship ? 

For this study there were 540 boys who had been em- 
ployed as apprentices between the years 1900 and 1956. 
The findings for this study showed that of 140 boys who 
had completed a secondary school program in vocational 





education eight per cent failed to complete the apprentice- 
ship. The graduates of an academic program in secondary 
education numbered 342, and 28 per cent failed to complete 
the apprenticeship. A third group numbering 58 were boys 
who had failed to complete the secondary school curriculum, 
and 54 per cent of these failed to complete the apprentice- 
ship. 

The equivalent groups method of comparison was em- 
ployed. There were 347 boys who had completed the 
apprenticeship at the Aluminum Company of America, 

New Kensington Works. From this group 60 boys who 
were graduated from a three-year secondary course in the 
vocational department of the New Kensington High School 
were matched with 60 graduates of a four-year secondary 
program in the academic department of the New Kensington 
High School by the Mechanical Reasoning Test and General 
Intelligence Test scores at time of employment. Other 
factors that were taken into consideration and matched 
were the trades, chronological age at time of employment, 
and year of employment. | 

The findings of this study show that the vocational 
graduate had greater success in the completion of the 
apprentice training program. The vocational graduate 
likewise had greater success in shop work and attained 
the same level in mathematics as that attained by the non- 
vocational graduate. No major difference was noted in 
leisure time activities in later life, but slight variations 
did appear between both groups. The attitude toward the 
apprentice training program was approximately the same 
for both groups. The majority of the apprentices felt that 
the training program was worth-while. 

The recommendations of this study are for the New 
Kensington School District to disseminate information 
about the values of public school vocational training as 
pre-apprentice training and that the district evaluate and 
revise the curricula in mathematics for all students. The 
district should also further develop the vocational program 
to meet the future educational needs of vocational students. 

It is also recommended that the Aluminum Company of 
America, New Kensington Works, evaluate the past work 
experience or vocational training of new apprentices and 
grant time credit toward the completion of their apprentice- 
ship; that the company provide additional training for all 
graduates of the apprentice training program by in-service 
training programs or by adult training programs in con- 
junction with the New Kensington Vocational School. The 
company should evaluate and revise the apprentice training 
program for the third year and make some attempt to rate 
students on personality so that a future study may reveal 
whether or not personality is an important factor in em- 
ployment success. 139 pages. $2.00. Mic 58-178 
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A STUDY OF THE RELATIONSHIP OF SUPERVISORY 
STAFF PATTERNS TO LEGAL PROVISIONS AND 
FINANCIAL SUPPORT OF SPECIAL 
EDUCATION IN SIX STATES 


(Publication No. 24,129) 


Robert David Gates, Ed.D. 
Syracuse University, 1957 


At the present time all forty eight states have some 
form of legal enactment related to services for one or 
more types of exceptional children. Most of the states 
also provide some type of financial support to aid in the 
implementation of these laws. The purpose of this study 
was the investigation of the relationship between such 
legal provisions and financial support, and the pattern of 
supervisory staff development for special education. Spe- 
cifically six states were selected as representative of the 
three types of financial support and the two general forms 
of legal provision, that also had programs of special edu- 
cation of sufficient quantitative size to indicate patterns of 
supervisory staff services. California, Florida, Illinois, 
Michigan, New York, and Pennsylvania met the criteria 
and were included in the study. 

A study of the chronological constitutional provisions 
for education and specifically special educational services 
were made for each state as well as the regulations im- 
plementing legal codes relating to special educational 
services. Through interview with supervisory personnel 
and observation of staff organizational patterns for each 
state, program data relative to these factors was collected 
and organized. The interpretation of this data was used to 
determine the relationships between these factors. 

The hypothesis that supervisory staff patterns for spe- 
cial education are related to legal provisions and financial 
support was accepted by the investigator after careful 
consideration of the data. There were several main points 
relating to the major hypothesis which received special 
study. The following are important in terms of the impli- 
cations of this investigation for the development of super- 
visory staff patterns and their relationship to special edu- 
cation. (1) The time and number of constitutional revisions 
that a particular state has made affects the type and extent 
of responsibility assumed by a state for education. (2) The 
laws that relate to special education do not necessarily use 
basic state law already in force as a model, although it is 
apparent that this would improve such provisions. (3) The 
way a state finances its general education program does 
affect the form in which support is provided for special 
educational services. This is true even when a distortion 
of the basic financial plan is necessary to accomplish the 
support. (4) The provision of law and financial support do 
tend to develop in relation to services provided for excep- 
tional children, however, those same services do not tend 
to develop from specific supervisional staff patterns. 

Recognition of the apparent factors effecting the type of 
supervisory staff patterns that develop in programs rep- 
resented by these six states should challenge personnel 
preparation programs, state and local school system and 
professional organizations relating to special educational 
services. Further study of the manner in which super- 
visory staff patterns develop should be carefully studied 
in relation to services provided to exceptional children. 
The changes in programs of special education with trends 
toward more types of services extended to greater areas 


| 





(geographical) will necessitate considerable revision of 

current standards for services and identification of com- 

petencies needed by instructional and supervising personnel. 
228 pages. $2.95. Mic 58-179 


ATTITUDES OF OREGON PUBLIC SCHOOL 
SUPERINTENDENTS AND SCHOOL BOARD MEMBERS 
CONCERNING THE SOLVING OF 
CERTAIN ADMINISTRATIVE PROBLEMS 


(Publication No. 24,816) 


Morris Eugene Harvey, Ed.D. 
University of Oregon, 1958 
Adviser: Donald E, Tope 
The Problem 
In what respects do the superintendents of schools in 

Oregon’s first class districts and the members of the 
school boards in these districts agree and differ regarding 
the solution of certain administrative problems? What is 
the extent of agreement and disagreement between super- 
intendents and school board members? To what extent is 
that variation in solution of the problems related to the 
personal characteristics of the individual superintendents ? 
With respect to certain problem situations which may occur 
in administrative practice, what behavior do school board 
members and superintendents of schools believe to be 





- appropriate for the school administrator ? 


Procedures 

Two free-response type forms of an Administrative 
Situations Test were developed for use in the study of the 
problem. One form contained eighteen problem situations 
and was designed for the superintendents of schools. The 
other form contained twelve problem situations designed 
for the use of school board members. Nine identical 
problem situations occurred in the two forms of the test. 
Responses to the tests were received from fifty-seven 
superintendents of schools and from fifty-four board mem- 
bers. These responses were the basic information for the 
study. The total number of original responses were de- 
limited through the combining of items that were either 
identical or very similar in phrasing and intent. The 
resulting responses were evaluated and scored by a panel 
of six judges. From the evaluation of the responses scores 
were established for the superintendents who had responded 
to the Administrative Situations Test. A second set of 
scores for superintendents was developed. This set of 
scores was based upon the frequency of response made by 
the superintendents to the problem situations. Rank serial 
correlations were made comparing the rankings of super- 
intendents on the two sets of scores. This correlation was 
plus .58. Rank serial correlations were established for 
each of the problem situations of the Administrative Situ- 
ations Test. These correlations were based upon the 
rankings of the evaluation of responses by the panel of 
judges and the frequency of response of the items. Com- 
parisons were made as to the agreement of administrators 
and school board members to the nine identical problem 
situations. Comparisons were made between the scores 
of administrators and sociological data, personality 
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characteristics, and measures of administrative attri- 
butes. 


Significant Findings 

The fourteen administrators in the upper twenty-five 
percent of the scores on the Administrative Situations Test 
served school districts with an average school population 
of 5,000 pupils. The fourteen administrators in the lower 
twenty-five percent of the scores on the Administrative 
Situations Test served school districts with an average 
school population of 1,658 pupils. 

A high degree (87.93 percent) of agreement was found 
between the responses of school board members in com- 
parison with the responses of superintendents to the prob- 
lem situations. The degree of agreement between super- 
intendents’ and school board members’ responses was 
90.17 percent. 

Low correlations were found between the correlations 
of the rankings of evaluation of judges and the frequency of 
response of school board members and superintendents to 
the problem situations of the Administrative Situations 
Test. The average correlation for the eighteen situations 
of the superintendents’ form was .346 and for the twelve 
situations of school board members’ form .265, 

No statistically significant differences were found in 
the comparisons of scores on the Administrative Situations 
Test and sociological data, personality characteristics, or 
the results of measuring instruments used in the analysis 
of administrators. 

The Administrative Situations Test, seemingly, offers 
evidence that differentiates between effective and inef- 
fective superintendents of schools. 

300 pages. $3.85. Mic 58-180 





EDUCATIONAL OPPORTUNITIES IN NINE| 
INDIANA REORGANIZED HIGH SCHOOLS 


(Publication No. 22,989) 


Walter Knight Kent, Ed.D. 
Indiana University, 1957 


Chairman: W. Monfort Barr 


The Problem 


The purpose of this study was to determine the extent 
and adequacy of selected educational characteristics in 
nine reorganized high schools in Indiana which had com- 
pleted reorganizations by August, 1953. 


Procedure 


A twofold evaluation was made. In the first part, gen- 
eral characteristics, instructional staffs, programs of 
studies, and school plants of nine reorganized high schools 
during 1955-1956 were analyzed in relation to the corre- 
sponding features of the 23 original high schools during 
the school year preceding reorganization. The extent of 
change was analyzed in relation to 23 matching high schools 
which had not reorganized. Information concerning the 23 
original high schools, the nine reorganized high schools, 
and the 23 matching high schools was obtained from state 
reports, observations, personal interviews, and a file of 
supporting evidence. 





In the second part of the study, the nine reorganized 
high schools were evaluated by local committees using 
selected sections of the Evaluative Criteria, 1950. Areas 
evaluated were the program of studies, the activity pro- 
gram, and the school plant. Evaluations were reported in 
terms of the rating scale used in the Evaluative Criteria. 








Findings 


After considering the general trend as shown by the 
23 matching high schools, a comparison of educational 
characteristics of the 23 original high schools during the 
year preceding reorganization and of the nine reorganized 
high schools during the 1955-1956 school year indicated 
that consolidation was accompanied by a lengthened school 
term, an upgrading of commission, three times larger 
average enrollment per school, housing of elementary and 
secondary school pupils in separate buildings or wings of 
a building, a decrease in annual teacher turnover, a de- 
crease in number of emergency teaching certificates, an 
increase in per cent of schools with organized in-service 
training programs, and a considerable increase in per 
cent of teachers instructing in only one subject-matter 
field. The amount of professional training and experience 
of the instructional staffs did not change significantly after 
reorganization. 

The programs of studies of the nine reorganized high 
schools were characterized by increased number of cur- 
ricula and more numerous elective course offerings, 
especially in the areas of agriculture, business education, 
industrial arts, fine arts, mathematics, and science. 

The reorganized high schools were located on expanded 
sites; seven of the nine had engaged in new school building 
construction at a cost of over five million dollars. Asa 
whole, the facilities of the nine reorganized schools were 
much more adequate for a satisfactory educational program 
than had been the facilities of the 23 original high schools. 

An evaluation of the nine reorganized high schools with 
selected sections of the Evaluative Criteria resulted in 
average ratings of the program of studies of 2.4 (2.0-- 
fair; 3.0--good; 4.0--very good). The average of the 
ratings of the activity programs was 3.1. The average of 
the ratings of the school plants was 3.4. : 





Conclusions 


The following conclusions were drawn: 

1. In all areas under consideration, the nine reorgan- 
ized high schools were superior to the 23 original high 
schools. 

2. The greatest gains associated with consolidation 
occurred in providing a wider scope of subject offerings 
and in providing more adequate physical facilities. 

3. The instructional staffs of the nine reorganized 
high schools were not superior in training and experience, 
but they were working under conditions more favorable to 
satisfactory achievement. 

4. Based upon the ratings of the Evaluative Criteria 
in the areas of program of studies, activity program, and 
school plant, the nine reorganized high schools appeared 
to be average or above in providing educational opportu- 
nities. 235 pages. $3.05. Mic 58-181 
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AN ANALYSIS OF CERTAIN ASPECTS OF 
PERCEPTION AND BEHAVIOR AMONG PRINCIPALS 
WHILE ENROLLED IN A LEADERSHIP COURSE 


(Publication No. 24,351) 


John T. Kirby, Jr., Ed.D. 
The University of Florida, 1957 


Statement of the Problem 

This study is a part of a comprehensive study made 
under the auspices of the Kellogg Leadership Project at 
the University of Florida. The purpose of the entire proj- 
ect was to investigate the results of the University’s Edu- 
cational Leadership course upon a group of school princi- 
pals in a given county schoo! system. It was anticipated 
that this study would need to extend over a period of several 
years and include such factors as the principal himself, 
the school and its teachers and pupils, and the community 
and its parents. 

The study presented here is an investigation of certain 
aspects of the perception and behavior of the principals 
during.the period of time they were enrolled in the course. 
Emphasis is placed upon answering the following questions: 

1. Will a change occur in the principals’ reported 
perception of themselves and/or others in a group situation 
as measured by a Q-sort during the course ? 

2. Will their behavior in the class as recorded on the 
Bales Interaction Process Analysis check list change 
during the course? 





Procedure 

The leadership course was conducted in Tampa, Florida, 
under the auspices of the Florida General Extension Divi- 
sion. Thirty-four principals of the cee County 
school system participated. 

Data for the study were gathered ron these subjects 
by (A) the administering of a Q-sort before and after the 
course and (B) the observation of a sample of the class 
sessions and the recording of interaction through.a system 
developed by Robert F. Bales. 

Seventeen specific hypotheses were tested concerning 
(A) reported perception before and after the class, 

(B) changes in behavior in the class situation, and (C) re- 
lationships between the perceptual and behavioral data. 


Results and Conclusions 
1. The principals enrolled in the leadership course 
reported their perception of their behavior differently 
from each other. There was, however, no indication of 
any change during the course in the way the group mem- 
bers reported their perceptions of themselves or of others. 
2. The behavior of the members of the leadership 
class underwent changes during the period of time they 
were enrolled in the course. The total volume of inter- 
action by the class members progressively increased 
during the course, indicating an increasing involvement 
of the principals in the group activities. This increase 
was most significant after the second and third quarters 
of the course. The amount of participation in class activ- 
ities became more uniform among the members during 
the course, that is, fewer individuals monopolized the 
class discussions and fewer people sat without overt par- 
ticipation. Again, this change was most significant between 
the second and third, and the third and fourth quarters of 
the course. The quality of interaction, as indicated by a 








declining proportion of negative behavior, improved 
during the course. An exception to this trend occurred 
during the second quarter when the proportion of negative 
behavior increased slightly (not significantly). However, 
the quality of interaction did not change as measured by 
the variety of types of nonnegative interaction, although 
the nine categories of nonnegative behavior had a shift in 
mean toward the supportive and self-directive types of 
behavior. The group’s self-directiveness and independence 
of direction by the instructors, as indicated by the people 
to whom the subjects spoke, progressively increased during 
the course. 

3. There was no relationship between the reported 
perception of the class members and their behavior in 
the class or between reported changes in perception and 
changes in behavior in the class. This might have been 
expected from the lack of change in reported perception 
indicated above. 170 pages. $2.25. Mic 58-182 


SEPARATION FROM THE TEACHING PROFESSION 
ON THE PART OF TEACHERS EDUCATED IN THE 
SCHOOL OF EDUCATION AT THE 
UNIVERSITY OF PITTSBURGH 


(Publication No. 24,747) 


Margaret Ann Livingston, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study was (1) to determine the 
status of a group of teachers, graduates of the School of 
Education at the University of Pittsburgh from 1938 to 
1954 inclusive, who separated from the profession; (2) to 
identify and classify the reasons given by these teachers 
for separation from teaching; and (3) to interpret the 
implications of teacher separation. 

The first objective was to determine the status of the 
separation group by discovering the extent to which factors 
related to background of those who separated contributed 
to separation from teaching. The second objective was to 
analyze the personal, economic, professional, community, 
and miscellaneous reasons for separation for the purpose 
of finding what relationship, if any, existed between the 
reasons for leaving the teaching profession and each of the 
following: sex, marital status at first dropout and in 1954, 
teaching at the elementary and secondary levels, age at 
first dropout, and salary at first dropout. The final objec- 
tive was to interpret for administrators and educators 
the implications of the findings which have been reported 
in this and other studies of teacher separation. 

Since there were no studies similar to the proposed study 
in its approach to the problem of teacher separation, it was 
necessary to analyze studies that dealt with the problem as 
a part of a broader inquiry. 

A questionnaire was constructed and validated. The 
respondent was orientated to each series of reasons for 
dropout by category title. A five-point scale was developed 
to determine not only the factors. responsible for teacher 
separation but also the relative importance of each of the 
factors. Provision was made for collection of information 
about not just one separation by an individual but as many 
as five. 

The selection of an aribtrary point of significance was 
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made by an analysis of the variety of returns. The purpose 
of using weighted averages was to make the factors directly 
comparable without complicated techniques of presentation. 
One division consisted of the factors of high importance 
which were considered the primary factors; a second 
division consisted of factors of less importance which were 
called the secondary factors; and a third division included 
factors considered to be unimportant in the separation of 
teachers from the profession. 

The findings of this study revealed that the typical man 
teacher who separated from the teaching profession was 
married and had no children. He held a bachelor’s degree. 
He did not teach in the elementary school he separated 
from teaching after fewer than five years of teaching at 
the secondary level; he was less than 30 years of age; and 
in his first year out of teaching his annual salary was in- 
creased by 180 dollars. 

The most significant reasons for single men in the 
separation from teaching included (1) “resigned to study 
in another field,’ (2) “inadequacy of salary,” (3) “restric- 
tions on social activities of teachers,” (4) “greater service 
elsewhere,” and (5) “no backing from administration.” 

For married men it was “inadequacy of salary” and “other 
reasons.’ : 

The typical woman teacher who separated from the 
teaching profession was married and had no children. She 
held a bachelor’s degree. She majored in elementary edu- 
cation; she separated from teaching after fewer than ten 
years of teaching in the elementary school; she was less 
than 30 years of age; she received 66 dollars per year less 
than the men at the first separation; and in her first year 
out of teaching her annual salary was decreased. 

The most significant reasons for single women in the 
separation from teaching included (1) “preference for 
other work,” (2) “inadequacy of salary,” and (3) “salary 
too far below other fields.” For married women it was 
“marriage” and “pregnancy.”230 pages. $3.00. Mic 58-183 


COST AND SPACE ALLOCATION FOR SERVICE, 
ADMINISTRATIVE AND INSTRUCTIONAL AREAS IN 
SELECTED ELEMENTARY AND SECONDARY SCHOOLS 


(Publication No. 25,094) 


Donald R. Salisbury, Ed.D. 
The Pennsylvania State University, 1957 


The effectiveness of American education rests upon the 
quality of the curriculum and its presentation. If the users 
of public school facilities are to be as effective as possible 
they must have adequate working space. Educational effec- 
tiveness is relative to space allocation in school buildings. 
Space allocation may be in direct relation to the communi- 
ty’s ability to provide capital outlay for buildings and 
grounds. As such, the problem of space allocation must 
be carefully considered. 

In what ways can consideration of space allocation in 
the nation’s outstanding schools, as indicated by this study, 
be useful to contractors, architects, and school personnel 
in planning schools for the future? 

The purpose of this study is the consideration of out- 
standing school plants in order to determine the space 
allocation for instructional, service, and administrative 
areas in the selected school plants. 





Subordinate problems closely related to the primary 
problem: 

1. What is the relationship between instructional, 
administrative, and service area space allocation and 
building size? 

2. What is the relationship between instructional, 
administrative, and service space allocation and gross 
cost ? 

3. What is the relationship between elementary and 
secondary building space allocation? 

The list of selected schools used in this current study 
was determined by rechecking and supplementing an earlier 
study by the editor of The American School and University. 
A form of inquiry was sent to two hundred fifty-five archi- 
tects and school administrators representing the selected 
outstanding schools. The data collected indicate the rela- 
tive efficiency of cost and'space in one hundred two out- 
standing schools. 

The application of the relative efficiency formula to 
overall averages and averages of noted enrollment cate- 
gories of the selected school plants reveals that the costs 
of the selected school buildings are in keeping with the per 
cent of productive space within these buildings. 

The established relationship between productive space 
and costs of the selected schools indicates that the admin- 
istrative and service space allocations are not excessive 
within these same schools. 

The established relationship between teaching, admin- 
istrative, and service area indicates that the selected 
schools are outstanding in respect to space allocation. 

The results of this study should be used as a guide for 
planning school plants. 

A study of this type should be conducted every decade 
in order to incorporate advancing concepts of space allo-- 
cation within our school plants. 

School planning commissions should seriously recon- 
sider proposed plant plans indicating space allocation and 
costs widely divergent from averages established by this 
study. 174 pages. $2.30. Mic 58-184 





THE PERSONALITY CHARACTERISTICS 
OF THE RESIDENCE HALL ASSISTANT AS 
RELATED TO JOB PERFORMANCE 


(Publication No. 23,470) 


Wesley Stanley Simons, Ed.D. 
Michigan State University, 1957 


The Problem 


The purposes of this study were: (1) To determine, 
within the limitations of certain personality appraisal 
instruments, the personality characteristics of the sixty- 
eight student Resident Assistants employed in the eight 
men’s residence halls at Michigan State University. (2) To 
develop a method of effectively rating the job performance 
of the Resident Assistants. (3) To determine the extent 
and the degree to which the personality characteristics of 
the more successful Resident Assistants were similar or 
dissimilar to those of the Resident Assistants who were 
rated less successful in job performance. (4) To determine 
the advisability of utilizing these selected personality 
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appraisal instruments to aid in the selection of more effec- 
tive Resident Assistants. 


Methods and Procedures 


The personality appraisal instruments selected for 
studying the personality characteristics of the sixty-eight 
Resident Assistants were: The Minnesota Multiphasic 
_ Personality Inventory, The Guilford-Zimmerman Temper- 
ament Survey, The Allport-Vernon Study of Values, and 
the Index of Adjustment and Values. 

The high and low job performance groups were estab- 
lished by means of a rating form developed to evaluate the 
job performance of the Resident Assistant. The high and 
low Resident Assistant performance groups were compared 
on the individual scales of the selected personality appraisal 
instruments. 

The final phase of this study was concerned with the 
comparison of the total group of sixty-eight Resident As- 
sistants with selected male college population groups on 
the results obtained with the four personality appraisal 
instruments. The “t” test was selected as the main statis- 
tical technique for the comparison of these groups. 


Results 


. The low performance group showed a tendency to 
score above the high performance group on nine of 
the twelve MMPI scales, but these differences were 
not significant at the .05 level of confidence. 


. The high performance group scored significantly 
above the low performance group on the Emotional 
Stability scale of the Guilford-Zimmerman Temper- 
ament Survey. 


- The Allport-Vernon Study of Values showed the high 
group to be significantly higher on the Religious 
value scale, and the low group to be significantly 
higher in terms of the Theoretical values scale. 


. When the total group of sixty-eight Resident Assist- 
ants were compared with selected male college 
populations the following results were found: 


a) The Resident Assistant group scored less in 
the direction of psychopathic deviation on the 
MMPI. 


b) The Resident Assistant group scored signifi- 
cantly higher on eight of the ten scales of the 
Guilford-Zimmerman Temperament Survey. 


c) The Allport-Vernon Study of Values revealed 
that the Resident Assistant group differed 
significantly on the Theoretical value scale. 


The Index of Adjustment and Values revealed 
that the Resident Assistant group differed sig- 
nificantly from the selected college population 
with 91.1 percent of the Resident Assistant 
group falling in the ++ and +- categories. 


. On the basis of the results of the comparisons made 
between the Resident Assistants and selected male 
college populations the Resident Assistants were 
found to be a more select group. 





6. The rating form was found to be a fairly valid and 
reliable instrument for measuring Resident Assist- 
ant performance. 197 pages. $2.60. Mic 58-185 


THE VALIDITY OF TEACHER 
CONTRACTS IN PENNSYLVANIA 


(Publication No. 25,103) 


Samuel J. Steinberger, Jr., Ed.D. 
The Pennsylvania State University, 1957 


The exact status of the teacher’s contract is a question 
that often arises. There is little need for much concern 
during the existence of good relations between the school 
boards and the teacher. When such relations cease to 
exist, a defective contract becomes hazardous to either 
or both parties. The decisions of the courts in suits con- 
cerned with teachers’ contracts become the final deter- 
minants of the factors that constitute a valid contract. 

The problem of this study was to determine the legal 
factors involved in the contractual relationship between 
the teacher and the school board. The factors involved 
are found in the decisions of the Pennsylvania courts. By 
recognizing these factors and the influence they have in 
reference to the validity of a contract there develops an 
understanding of what constitutes a valid contract. The 
court decisions represent the best and final authority as 
to the constituents of a valid contract. 

The study is concerned with the factors that are found 
in court decisions only, to the exclusion of the findings of 
any other lawful appeal body. The subject of teacher cer- 
tification is recognized but only in so far as it is a pre- 
requisite to a valid contractual status. All types of suits, 
such mandamus, in assumpsit, damages, and others, are 
used and considered only in so far as they determine 
factors involved in a valid contract. 

Citations of cases in the various levels of courts in 
Pennsylvania that related to teacher contracts were lo- 
cated by means of the various citator systems. In order 
that no cases were missed, the indexes of all of the vol- 
umes of all the court reporter systems in Pennsylvania 
from 1778 to June 15, 1957 were searched. Each case 
cited was then read as reported. 

The issues involved were listed; the facts in the case 
noted; appropriate notes on the case were taken; quotations 
that were deemed pertinent were copied; the decision and 
the basis on which it was made were recorded. Other 
pertinent material was also included in the notes which 
were recorded on 5'' x 8'' cards. 

The cases from all levels of courts were used in the 
study. Where the cases were appealed, the decisions of 
the highest appellate court involved were used. Many 
decisions have been rendered which have never reached 
the appellate courts but have taken on weight as they are 
cited as precedent. For this reason, many factors involved 
in a valid contract are found only in the decisions of trial 
courts. A study of Pennsylvania cases could not be com- 
plete without such inclusion. 

The issues by their very nature then fell into large 
categories. The categories finally became the basis of 
the chapters discussed in the study. These were: the 
school board and the election of teachers; the contract; 
tenure; dismissal; suspension. 
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The legal factors involved in the contractual relation- 
ship between the teacher and the school board are repre- 
sented by many issues at bar. They fall into five main 
categories stated above. Lists of the legal principles 
involved appear at the end of each chapter, totaling 214. 

The elements of a valid contrctual status are: (1) The 
record of the election of a teacher must be entered upon 
the board minutes and show either expressly or by neces- 
sary implication how each director voted and that those in 
favor constituted the majority. (2) There must be a prop- 
erly executed contract in duplicate which is signed by the 
president and secretary of the school board and by the teacher; 
and it must be in conformity with:the board’s appointment. 

212 pages. $2.75. Mic 58-186 


EDUCATION, ADULT 


A STUDY OF THE ACCREDITATION STANDARDS 
FOR ADULT ACADEMIC PROGRAMS IN 
ELEMENTARY AND SECONDARY 
EDUCATION IN THE UNITED STATES 


(Publication No. 22,723) 


Paul Reginald Hensarling, Ed.D. 
University of Houston, 1957 


Problem. The need for this study arose because the 
Texas Education Agency has no organized method by which 
audit academic programs of the public schools are evalu- 
ated and accredited. The problem has three purposes: 

(1) To determine how departments of education of the forty- 
eight states evaluate and accredit adult elementary and 
high school programs; (2) To propose standards and cri- 
teria for accreditation of adult academic education; and 

(3) To formulate an evaluative instrument which can be 
used for accreditation or self-evaluation of these programs. 

Procedures. Materials, such as handbooks, bulletins 
and personal letters, describing the program of adult edu- 
cation were obtained from thirty-three states. Responses 
from the other fifteen states indicate that there are no 
academic adult programs in progress under state super- 
vision. 

From the materials received a list of standards or 
criteria was compiled and grouped into five principal 
divisions: (1) Objectives, Organization, Administration; 
(2) The Program of Instruction; (3) Facilities; (4) Quali- 
fications of Teachers; and (5) Promotion and Support. 

A questionnaire was devised to validate the criteria. 
The questionnaire was sent to thirty-two authorities in the — 
field of adult education in thirty states. They were re- 
quested to give each criterion a relative point value. The 
total value of all criteria was to be one hundred points. 
Twenty completed questionnaires were received and tabu- 
lated. By averaging the total of all scores on each crite- 
rion, point values for the criteria were established. With 
this information, an evaluative instrument was constructed. 
It was tested and proved reliable with average correlation 
coefficients in the high eighties. 

Findings. Eighteen of the forty-eight states have spe- 








cific methods of evaluation for accreditation purposes. 


Nine states have printed handbooks listing standards for 
accreditation. Ten states have bulletins or pamphlets 
pertaining to accreditation. Of the thirty states which do 
not have a specific accreditation plan, twenty expressed 
a need for study in this area and a desire to share the 
results. 

The adult education authorities placed the following 
“rounded” values on the main divisions of criteria: 


20 Points 
30 Points 
15 Points 
20 Points 
_15 Points 
100 Points 


Objectives, Organization, Administration. . 
The Program of Instruction 
Facilities 
Qualifications of Teachers 
Promotion and Support 
Total Perfect Score 


Recommendations. The study is limited to the academic 
phase of adult education. If similar information is needed 





- in the total adult education field, additional research is 


indicated. 
It is proposed that the results of this study may be used 
as follows: 


1. The survey of standards for accreditation of adult 
education programs by the various states should be 
made available to all state departments of education. 


. The evaluative instrument developed as a result of 
this research should be made available to all state 
departments of education and local school officials. 


Particularly, it is hoped that the results of this study 
will be of special benefit in the improvement and expansion 
of adult education in Texas. 131 pages. $2.00. Mic 58-187 


EDUCATION, HEALTH 


ANALYTICAL STUDY OF SCHOOL HEALTH SERVICE 
PRACTICES IN THE UNITED STATES 


(Publication No. 25,403) 


Elizabeth A. Neilson, Ed.D. 
Boston University School of Education, 1957 


Statement of the problem. The purpose of the study 
was: (1) to analyze and compare the school health service 
practices in three separate census groupings using random 
sampling techniques where necessary; (2) to show by an 
analysis of the options separately for each census group 
what differences there are, if any, in school health service 
practices in communities of varying sizes; and (3) to show 
what different practices are related to different plans of 
administration of the school health services. 

Research procedures. A list of 63 categories within 
the area of health services and administrative practices 
analyzed into 488 options was compiled and listed under 
six major sections. The preliminary inquiry form was 
evaluated by a jury of five health educators, five physicians 
and five public health experts from the point of view of 
essentiality of both categories and options. On the basis 
of their criticisms, the inquiry form was revised. Sixty- 
one categories were retained and the options were in- 
creased to 620 under six major divisions. 
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To insure representativeness, the samples of communi- 
ties contacted were first stratified according to census 
group and then were selected by use of a table or random 
numbers. A goal of 250 cities was established. Three 
hundred eighty-two requests were sent out, one to every 
city under 500,000 in Group I and random samples of 150 
cities in each of census Groups II and III. Additional re- 
quests were sent out until the desired goal was finally 
achieved. To reach this goal required 582 requests. 

When the inquiry forms were received, they were trans- 
ferred to a special IBM answer sheet for graphic item 
analysis. This item analysis was first stratified according 
to administrative responsibility, retaining the population 
group category only for those cities having their health 
services organized under the board of education. 

Findings. This study.may be summarized as follows: 





1. In all census classifications and for all methods of 
organization, the basic health services are sub- 
stantially provided in American schools. 


. The largest cities, comprising Group I, provide the 
most comprehensive health services. 


. In population Groups IJ and III it would be impossible 
to make any quantitive distinction as to health prac- 
tices followed. 


. The extensiveness of the health services was great- 
est in those cities in which the services were admin- 
istered by the board of education which is the pre- 
dominant situation. The percentage distribution is 
as follows: 


a. 74 per cent under board of education. 
b. 10 per cent under board of health. 
c. 16 per cent under joint administration. 


. The major contribution of the study lies in the deter- 
mination of the general acceptability of the cate- 
gories listed and the per cent of cities choosing each 
of the options offered. 


. Replies were received from 41 out of 48 states and 
those states which did not, represent the sparse 
population centers of the country. 


. This study represents the situation as it existed in 
1956. 


. It is hoped that the study itself may provide the 
impetus for improved health practices. 


Limitations. This study shares the limitations of all 
inquiry forms, depending entirely for its validity on the 
conscientiousness and cooperativeness of those responding. 
Cooperativeness was largely assured by getting the ap- 
proval of the superintendent before contacting the health 
service coordinator. The general impression from an 
analysis of the data suggests a high level of care and 
completeness. 

The other major limitation concerns the sampling of 
the cities represented. In absence of any power to coerce 
cities into cooperating, the plan to use random numbers to 
secure responses seems to go as far as possible in guar- 
anteeing representativeness.280 pages. $3.60. Mic 58-188 





EDUCATION, HISTORY 


AN HISTORICAL SURVEY OF THE DEVELOPMENTAL 
TREATMENT OF VULGAR FRACTIONS IN 
AMERICAN ARITHMETICS FROM 1719 TO 1839 


(Publication No. 24,745) 


Emily Kathryn Jones, Ph.D. 
University of Pittsburgh, 1957 


The purpose of the study was to analyze arithmetic 
textbooks published in English in continental United States 
from 1719 to 1839 in order to survey the developmental 
treatment of vulgar or common fractions during those 
years. It was assumed that such an analysis would be an 
excellent means of observing changes undergone in methods 
of teaching common fractions —a topic of interest to the 
writer because of difficulties if offers to children. 

First a chronological listing was made of arithmetic 
titles from L.C. Karpinski’s Bibliography of Mathematical 
Works Printed in America through 1850. After eliminating 











books not restricted to arithmetic or of primary level, 

110 titles treating the subject of fractions were obtained 
for analysis from the libraries of Dr. John A. Nietz of the 
University of Pittsburgh, the American Antiquarian Society 
in Worcester, and Harvard University in Cambridge. 

A preliminary survey was made of books representing 
the period before 1789 and each of the five succeeding 
decades, making up the six periods into which the span of 
120 years was divided for the purpose of comparisons. 
This step resulted in the construction of an outline on the 
subject of fractions which determined the extent and nature 
of the data to be collected. Forms were prepared for the 
recording of quantitative and qualitative data relative to 
the general features of each book and to that part of the 
content dealing with fractions. The introductory definitions 
and concepts, and the methods used in reduction, addition, 
subtraction, multiplication, and division were analyzed in 
detail. Miscellaneous topics requiring special procedures 
with fractions were also given attention. 

Following the outline relative to which the data had 
been collected, the fractional concepts and operations were 
treated in logical order and in expository style and illus- 
trated with quotations from textbooks making typical or 
distinctive contributions. The account of the evolution and 
variation found in the treatment of fractions necessitated 
the inclusion of such a large number of excerpts from the 
textbooks analyzed that the thesis might well serve as a 
source book on the subject of early methods of teaching 
fractions. 

Quantitative data such as the amount and percentage of 
space devoted to fractions, its topical distribution, and 
the number of samples, exercises, illustrations, and ques- 
tions are reported in tabular form. Many specific findings 
relative to the methods used in operations with fractions 
make up the major part of the thesis and cannot be reduced 
to summary statements. 

The changes in the manner in which mathematical 
operations with fractions were performed during a span of 
years that included much of colonial history and the first 
half century of our national life under the Constitution are 
significant. Various authors sought not only to simplify 
the intricacies in the modes of operation, but also to im- 
prove the presentation of the material to increase under- 
standings. The pendulum swung from the deductive method 
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of the earlies books to the inductive method of Warren 
Colburn; and by the close of the period covered in the study 
had returned in the better books to a position represented 
by the inductive-deductive method. The arithmetical proc- 
esses were raised from the level of purely mechanical 
manipulation based on memorized directives in the early 
textbooks to a plane of intelligent performance in accord- 
ance with demonstrated principles in the best of the later 
arithmetics. 

The writer concluded that there is a mathematical 
heritage in early arithmetic textbooks worthy of being 
pointed out in studies such as this. One who analyzes the 
older arithmetics can gain a broader perspective of any 
chosen topic and a deeper insight into the development of 
techniques now commonly practiced. 

424 pages. $5.40. Mic 58-189 


THE DEVELOPMENT OF THE CURRICULUM FOR 
STATE-APPROVED WHITE PUBLIC 
HIGH SCHOOLS OF LOUISIANA 


(Publication No. 24,719) 


Charles Macmurdo, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor William A, Lawrence 


The purpose of this study was to trace the evolution of 
the present curriculum for state-approved public high 
schools for white youths of Louisiana from the prescribed 
curriculum in 1906, when the first high schools were ap- 
proved by the State Department of Education, by presenting 
curricular changes made, factors influencing these changes, 
and numbers of high schools offering various subjects. 
Each curriculum was contrasted with the preceding one to 
establish what the changes were and when they occurred. 
Contributory factors were ascertained from a study of 
State Board of Education proceedings; State Department 
of Education reports, bulletins, and circular letters; edu- 
cational books and journals; and information obtained 
through interviews. Numbers of schools offering individual 
subjects at intervals between 1906 and 1956 were obtained 
from State Department of Education records. 

The state-approved public high school in Louisiana has 
grown from a simple educational institution whose primary 
function was to prepare students for college into a complex 
institution having various functions and offering an enriched 
program designed to meet individual needs, interests, and 
abilities of students. From a single college-preparatory 
curriculum with twenty-seven courses in 1906, the high 
school has gradually expanded its offerings until in 1956 
its program comprised six varied curricula with more 
than one hundred courses. As course offerings increased 
in number, graduation requirements in academic subjects 
decreased from approximately fourteen units in 1906 to 
seven and one-half in 1956, thereby giving students more 
freedom in electing subjects for study. 

In setting graduation requirements and in choosing 
academic subjects for the high schools before 1933, the 
state high-school inspectors were influenced by recom- 
mendations of the Committee of Ten on Secondary School 
Studies (1894), the Committee on College Entrance Re- 





quirements (1899), and the Commission on the Reorgani- 
zation of Secondary Education (1916-1922). Since 1933 the 
number of academic courses in the curriculum was in- 
creased and graduation requirements were liberalized. 
Students, assisted by parents and principals, were allowed 
to elect subjects which would prepare them for either work 
or college. 

Vocational subjects were added before 1913 to meet 
demands of patrons for courses immediately and practi- 
cally serviceable involving manual activities ana to benefit 
students uninterested in literary subjects. Business 
courses were designed to prepare students for jobs. Ag- 
ricultural and domestic courses were expected to contribute 
to improving farm and home conditions, particularly in 
rural areas. The Committee on Industrial Education in 
Schools for Rural Communities (1905), through its recom- 
mendations for vocational courses, and the vocational 
education movement in other states influenced the state 
high-school inspector in his choice of vocational subjects. 
Federal appropriations stimulated expansion of vocational 
education since 1918. New social and economic conditions 
resulting from inventions in communications, transporta- 
tion, and production prompted introduction of numerous 
vocational subjects in 1933 and thereafter. Numbers and 
percentages of schools offering vocational courses generally 
increased. 

Requests of patrons, recommendations of the Commis- 
sion on the Reorganization of Secondary Education (1918), 
and the philosophy of providing elective courses to care 
for individual differences were factors influencing curricu- 
lar developments in music and art. Expansion of programs: 
was due largely to enthusiastic promotion by state super- 
visors. 

Physical training was required in 1912 because high- 
school principals considered it helpful in reducing the 
number of drop-outs. Following a national trend, credit 
was allowed beginning in 1919. The health and physical 
education program was developed whenever directed by a 
state supervisor. Safety education was introduced in 1936 
to help reduce accidental injuries and deaths, and because 
of a national movement toward driver education in high 
schools. Numbers and percentages of schools offering 
safety education courses increased consistently when the 
program was supervised by a state director. 

305 pages. $3.95. Mic 58-190 


A HISTORICAL AND TECHNICAL STUDY 
IN THE PRODUCTION OF A SOUND 
FILMSLIDE: “THE LINCOLN TRAIL” 


(Publication No. 22,724) 


Earl Bryant Miller, Ed.D. 
University of Houston, 1957 


Purpose of the study. The purpose of this study was to 
produce pictorial units from existing resources on the 
heritage, environment, and early life of Abraham Lincoln, 
which would contribute in the field of social studies edu- 
cation. The aim was to formulate conclusions, through 


_research, which would reflect answers to the following 


questions. 
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1. What media and techniques can be used effectively 


in a film production of inanimate historical mate- 
rials ? 


2. To what extent can complete pictorial units be pro- 
duced on the early life of Lincoln from existing 
objective materials? 


3. What are some possibilities of enriching the social 
studies field through pictorial material of tangible 
community resources ? 


The hypotheses. The study is based on the hypotheses 
that (1) visual material is helpful in building concepts; 

(2) heritage and environmental conditions are facts that 
affect character; (3) biographical studies of historical 
characters can contribute to specific purposes in education; 
(4) communities often have potential educational resources 
which can be discovered through research and utilized to 
enrich learning experience; (5) the degree to which pic- 
tures are of value in learning depends largely upon quality, 
adaptation, organization, and presentation. 

Data and procedure. Literature on the early life of 
Lincoln was studied for basic content. Educational objec- 
tives in the teaching of biographies of historical characters 
were obtained from interviews with teachers and state- 
ments of writers. A flexible outline formed the basis for 
procedure. Locations of key places and resource persons 
were marked on maps. Resource persons were contacted 
and a temporary itinerary planned. The form for the pro- 
duction was made and photographic materials adapted to 
the specific needs were procured. 

The first field trip was successful in results from key 








places, but research revealed additional resource material. 


Repeated field trips were made in the field study. Color 


film was used except for copying material that had no color. 


Art work was used to supplement the project for unity 
in completion. The color slides and literature were class- 
ified and filed for organization of the units. The slides 
were coordinated with a production outline to write a script 
containing the desired educational objectives. 

Special equipment was devised and laboratory tech- 
niques developed for duplicating and editing needs. When 
the units were completely organized, they were duplicated 
and the sound filmslide in color was completed. 

A manual was then written suggesting adaptations of the 
material to educational objectives and methods of utiliza- 
tion. The completed script contains black and white dupli- 
cate photographs from the original color slides. 

Conclusions. The results of this study cannot be fully 
determined until usage of the product reveals its values. 





The findings seem to substantiate the following conclusions: 


1. Still pictures in color, produced on 35mm film, 
appear to be effective in presenting inanimate 
historical materials. Incorporation of recorded 
narration permits concentration upon the visual 
image. 


2. Research revealed that a vast amount of objective 
material exists on the early life of Lincoln, but 
the study was unable to discover some specific 
elements needed to complete the pictorial units 
without supplementation of art work. 


3. Pictorial material of tangible community resources 
have been utilized to a relatively small extent of 
their possibilities. 





The findings imply justification for further research 
into the possibilities of producing pictorial material more 
-extensively from tangible resources. 
179 pages. $2.35. Mic 58-191 


CURRICULUM CHANGE IN HIGHER EDUCATION: 
A CASE STUDY OF MODERN LANGUAGE TEACHING 
AT NINETEENTH CENTURY YALE 


(Publication No. 24,137) 


Joseph Vincent Totaro, Ph.D. 
Syracuse University, 1957 


This investigation was undertaken to provide a better 
understanding of the dynamics of curriculum change in 
American higher education. Its scope is limited to a study 
of the development of modern language teaching; its pur- 
pose twofold: (1) to observe the atmosphere of higher 
education, particularly at Yale, so as to place modern 
language instruction in proper perspective in relation to 
the existing curriculum, and (2) to gain an understanding 
of the growth, development, objectives and climate of Yale 
College and its curriculum through a case study of modern 
language teaching at that institution prior to the twentieth 
century. 

The plan of this research is historical and chronolog- 
ical. Preliminary to the case study of modern language 
instruction at Yale it discusses the nature and objectives of 
the colonial college, whose curriculum was seriously 
restricted by an English-ecclesiastic emphasis. That 
modern languages and other modern subjects were excluded 
from its course of study comes as no surprise when the 
function of the institution and the culture it served are 
examined. The contribution of the private school in colo- 
nial times is also considered, since it was in the wide 
range of instruction offered by this institution that the 
English-speaking people of colonial America had their 
first opportunity to study the modern languages and other 
subjects not taught in the early colleges. Franco-Germanic 
influences upon the development of American higher edu- 
cation are also considered. In this connection the contri- 
butions of Benjamin Franklin, Thomas Jefferson and 
George Ticknor are particularly important. Some attention 
is given to the early attempts of a few colleges to provide 
modern language instruction outside the regular course of 
study under the supervision of foreign teachers. The 
origins of instruction in these languages within the accepted 
curriculum is portrayed at William and Mary, the Univer- 
sity of Virginia and Harvard. The abortive efforts of the 
Amherst faculty to secure curricular equality for these 
languages is also discussed, and characterizes the un- 
successful attempts at reform made by a small number of 
pioneering institutions. In seeking to give body to these 
discussions some attention is also given to movements 
and periods in the history of our nation that seemed per- 
tinent. 

The remainder of this study centers upon Yale from 
its founding in 1701 through the administration of the 
second President Dwight in 1899. Particular emphasis is 
placed upon the nineteenth century, during which the pre- 
scribed curriculum was subjected to severe criticism. 
However, the conservatives were able to withstand these 
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progressive rumbles until the elective system reached the 
height of popularity under Eliot in the last third of the 
century. As leader of the institutions dedicated to the 
traditional concept of a liberal education, Yale resisted the 
onslaughts of the Harvard-led forces to reform the curric- 
ulum. The modern languages were among the subjects 
most vigorously supported by the progressives. The grad- 
ual development of instruction in these languages at Yale 
between the Report of 1828 and Dwight’s retirement in 1899 
constitutes a most interesting institutional history. By the 
Close of this period Yale--stronghold of the classical tra- 
dition--subscribed to its own system of modified electives 
in which the modern languages played a prominent role. 
Although Freshman-Sophomore studies were completely 
prescribed, Juniors and Seniors could select the courses 
they desired. 366 pages. $4.70. Mic 58-192 





EDUCATION, PHYSICAL 


A COMPARISON OF SECTARIAN COLLEGE WOMEN 
AND UNIVERSITY WOMEN IN MOTOR ABILITY, 
PERSONALITY ADJUSTMENT, SCHOLASTIC 
APTITUDE, AND BACKGROUND 


(Publication No. 25,069) 


Anita Aldrich, Ed.D. 
The Pennsylvania State University, 1957 


The purpose of the study was to analyze the differences 
in physical and mental abilities, in personality, and in 
environmental backgrounds among three groups of college 
women, with major emphasis on needs and limitations of 
those in the sectarian college. 

The following objective aspects were selected for study 
in determining differences in the three groups: (1) varia- 
tions in the motor ability of students, (2) scholastic aptitude 
as measured by the American Council on Education Exam- 
ination scores, (3) factors of personal and social adjust- 
ment, and (4) the heights and weights. 

Subjective data were gathered from Personal Data 
Records regarding certain areas of environmental back- 
ground. These areas included: (1) religious background 
and experience, (2) physical education background, (3) spe- 
cial-interest activities, (4) family background, and (5) spe- 
ial honors and non-athletic extra-curricular activities. 

The subjects of this study included all the women en- 
rolled at the National College for Christian Workers, and 
ninety-four women from the University of Kansas. 

Objective and subjective data were gathered from 171 
subjects. The california Personality Test and the Scott 
Motor Ability Test were administered, the students were 
weighed and measured, and environmental background 
data were recorded on Personal Data Record forms pre- 
pared by the writer. The American Council of Education 
Psychological Examination scores were obtained from the 
college records. 

The statistical methods used in the analyses of the 
objective data were: (1) the Pearson product-moment 
coefficient of correlation to determine whether there was 
any significant inter-relation among the variables, and 





(2) the calculation of the t-ratios to determine whether 
there were significant differences in the means among the 
three groups relative to the Scott Motor Ability Test scores, 
the ACE scores, the personal adjustment scores, and the 
social adjustment scores. 

The subjective data were analyzed by determining 
means, standard deviations and percentages relative to 
responses made to the questions on the Personal Data 
Record. 

The women of the National College for Christian Work- 
ers were significantly lower than the sample from Kansas 
University in motor ability and academic aptitude; and 
considerably lower in college aptitude than the national 
norm for liberal arts colleges. No significant differences 
were found in personality test scores between the Kansas 
University women and the National College women. 

The women of the National College for Christian Work- 
ers tended to come from smaller communities and smaller 
elementary and secondary schools. Their parents had 
somewhat fewer educational advantages. Their physical 
education background was extremely meager in comparison 
to the Kansas University women. The National College 
women had participated less in family recreation activities, 
belonged to fewer social organizations, had fewer member- 
ships in honor societies; and fewer had attained a high 
academic ranking in their secondary school graduating 
class. 

On the other hand the women of the National College 
for Christian Workers had much greater religious back- 
ground and training, belonged to many more religious 
organization, read much more in the non-fiction area, and 
enjoyed and participated extensively in sacred music. 

In terms of the accreditation problem and the nature of 
the duties of these students in future Christian service, 
greater breadth in pre-college education would seem to be 
a necessary prerequisite to college admission. Moreover 
it would seem to be necessary to extend a broader inter- 
pretation of education for Christian service to the church 
membership which furnishes future students. 

As to the Kansas University sampling, little conclusion 
can be made except that they seem to be good college mate- 
rial. On the whole they were rather well balanced in the 
various aspects measured. The majors had greater motor 
ability as might be expected, and the non-majors had higher 
ACE scores. 109 pages. $2.00. Mic 58-193 


TO DEVELOP AND VALIDATE AN OBJECTIVE 
MEASURE OF LOCOMOTOR RESPONSE TO 
AUDITORY RHYTHMIC STIMULI 


(Publication No. 24,228) 


Shirley Evelyn Simpson, Ed.D. 
Boston University School of Education, 1957 


This study was selected as a result of a need which has 
long been felt in dance and in physical education. Rhythmic 
response and locomotor activity are fundamentals in dance 
and to this time no objective means of measurement have 
been developed. A review of literature indicates the ne- 
cessity for such a measure. 

Purpose.-- The purpose of this study was to develop 
an instrument to measure locomotor response to auditory 
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stimuli of rhythmic beats in individuals from control and 
experimental groups. 

Two sensory tests were administered to the partici- 
pants, to determine the relationship between locomotor and 
written responses. The tests used were the Rhythm Iden- 


tification and Time Discrimination sections of the Kwalwas- 


ser Dykema Music Tests.* 

Techniques and Procedures.-- An instrument called 
the “Rhythmeter” was constructed to objectively measure 
locomotor response to auditory rhythmic stimuli. 

The “Rhythmeter” consisted of a tape containing in- 
structions and auditory rhythmic stimuli, a tape recorder, 
a hinged platform on which the individual performs, anda 
rotating drum on which is recorded the subject’s responses. 
It can be used wherever ordinary electric “house” current 
is available. 

The measure developed to determine locomotor re- 
sponse to auditory rhythmic stimuli is easy to administer, 
brief, and scored by the use of a plastic mask. Its range 
of difficulty is such that no individual of those tested made 
a perfect score, yet none failed to make at least one perfect 
response. A one per cent level of confidence was estab- 
lished as the level at which the data would be statistically 
significant. 

The control group consisted of 89 women from the 
general college population. The experimental group in- 
cluded 42 dance club members from major programs of 
physical education, and 38 professional dancers. 

The sensory tests had 25 items each, to which the sub- 
ject was required to write her response. Scoring was by 
means of a matrix. Correlations were made between these 
tests and the “rhythmeter.” 

Results.-- The effectiveness of the instrument to meas- 
ure locomotor response (Rhythmeter) was determined sta- 
tistically. Reliability was determined by using Hoyt’s 
Formula for the application of analysis of variance tech- 
nique, as well as by the split-half method. In every case, 
the correlation was sufficiently high to reject the hypothe- 
sis that chance factors predominated. 

The validity was determined by the test of significance 
of the difference of the means. Statistically significant 
(at the .01 level of confidence) existed between the control 
group and separate segments of the experimental group 
(dance club members and professional dancers), and the 
combined experimental group. No significant difference 
was found between the dance club members and the pro- 
fessional dancers of the experimental group. : 

Internal consistency was determined by the Phi Coeffi- 
cient method. All the items but one were found to be below 
the .01 level of confidence. 


Table 1 


Distribution of Scores and Reliability Coefficients 
for the Study Groups on The Instrument to 
Measure Locomotor Response to 


(Rhythmeter) 











Number 
of Cases Range Hoyt’s Split 
Group (169) Mean (30) S.B. Formula Half 


Control Grou 
General Ccliegs 


Population 8.1 1-27 


Experimental Group 
Dance Cl embers 
Professional Dance 
Combined Experi- 

mental Group 





20.3 13-28 
21.7 12-29 


20.9 12-29 








Pearson Product Moment Method Correlations of the 
sensory tests (Rhythmic Identification and Time Discrimi- 
nation), as compared with the Rhythmeter were not sta- 
tistically significant. 

Conclusions.-- The instrument was found to be reliable, 
and results indicated that differences exist toastatistically 
significant degree between the general college group and 
trained amateur and professional dancers. This indicated 
that successful performance on the “Rhythmeter” may 
serve as an indication of rhythmic ability, which is a basic 
need in Dance. 

No significant relationship existed between the instru- 
ment and the sections of the Kwalwasser-Dykema Music 
Tests. 

There is much room for further experimentation with 
both sexes, occuparion or skill groups, and for the estab- 
lishment of norms. 93 pages. $2.00. Mic 58-194 





1, Kwalwasser, Jacob and Peter W. Dykema, Music 
Tests, Carl Fischer, Inc., New York, 1930. 


AN ANALYSIS OF THE RELATIONSHIP 
OF CERTAIN FACTORS 
TO THE SOCIAL ACCEPTANCE 
STATUS OF COLLEGE FRESHMAN WOMEN 


(Publication No. 25,102) 


Barbara M. Snow, Ed.D. 
The Pennsylvania State University, 1957 


The basic premise of the study was that the degree of 
social acceptance achieved by a college freshman woman 
is an important factor in college success. 

The purpose of the study was to investigate social 


acceptance status of 168 college freshman women in rela- 


tion to twenty selected variables to determine likely causes 
or conditioning factors which might account for variances 
in social acceptance status. 

The factors studied were selected from four components 
commonly used in discribing aspects of personality and 
adjustment; namely, (1) the physical, (2) the emotional, 
(3) the mental, and (4) the social. In addition, an attempt 
was made to secure data relative to certain “problem 
areas” of adjustment which seem to account for feelings 
of inadequacy and inferiority among college students. 

On the basis of these considerations, the following 
variables were selected for study relative to their rela- 
tionship to social acceptance: (1) American Council on 
Education Examination scores, (2) quality credit points, 
(3) body symmetry scores, (4) extra-curricular partici- 
pation scores, (5) scores on four sub-tests of the Minne- 
sota Personality Scale, (6) scores on the nine original 
clinical scales of the Minnesota Multiphasic Personality 
Inventory, (7) father’s occupation, (8) religious interest, 
and (9) rural or urban residency. 

The subjects of this study were college freshman 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION ) 143 





women at The State University of New York Teachers 
College at Geneseo, New York in September, 1956. 

An original sociometric questionnaire was completed 
by the subjects to determine the present social acceptance 
status of the participating group. On the basis of these 
scores, the group was divided into three categories of 
social acceptance; namely, a “high social acceptance” 
group, and “average social acceptance” group, and a “low 
social acceptance group.” These groupings were used in 
the analysis of the discrete data. 

In addition to the sociometric questionnaire, the follow- 
ing tests were administered: (1) the Minnesota Personality 
Scale, (2) the Minnesota Multiphasic Personality Inventory, 
and (3) the Pryor Width-Weight Test. 

Data also were collected on: (1) The American Council 
of Education Psychological Examination scores, (2) quality 
credit points, (3) extra-curricular participation and leader- 
ship in college-sponsored organizations and activities, 

(4) father’s occupation, (5) religious interests, and (6) rural 
or urban residency. 

The statistical methods used in the analyses of the data 
were: (1) Chi square for the treatment of the discrete data, 
and (2) the Pearson product-moment coefficient of corre- 
lation for the treatment of the continuous data. 

The following results were obtained as they relate to 
168 freshman college women at The State University of 
New York Teachers College at Geneseo, New York. 

1. Body symmetry, or appropriate body weight in 
relation to structure, was a significant factor accompanying 
social acceptance. The most highly accepted women did 
not deviate more than 6 to 8 per cent from their individual 
optimal weights. : 

2. Morale was a significant factor accompanying social 
acceptance. The college women who demonstrated a pre- 
vailing belief in society’s institutions and a confidence in 
the future of these institutions were held in the highest 
esteem by their peers. 

3. Social adjustment also was a factor accompanying 
social acceptance. The gregarious, socially mature sub- 
jects were the most highly accepted by their classmates. 

4. A relatively high degree of emotional stability was 
a factor accompanying social acceptance. 

The following factors were not significantly related to 
social acceptance: (1) ACE Psychological Examination 
scores, (2) quality credit points, (3) extra-curricular 
participation, (4) the nine scales of the MMPI, (5) father’s 
occupation, (6) religious interest, and (7) rural or urban 
residency. 93 pages. $2.00. Mic 58-195 


AN EVALUATION OF THE ADMINISTRATION OF 
INTERSCHOLASTIC ATHLETICS IN HIGH SCHOOLS 
OF THE WESTERN PENNSYLVANIA 
INTERSCHOLASTIC ATHLETIC LEAGUE 


(Publication No. 24,362) 
Joseph F. Zaleski, Ed.D. 
The University of Florida, 1957 


This study is an evaluation of the administration of 
interscholastic athletics in Western Pennsylvania Inter- 
scholastic Athletic League senior high schools by means 





of A Checklist on School Athletics developed under Edu- 
cational Policies Commission auspices. 

The method of determining the status of administration 
in the Western Pennsylvania Interscholastic Athletic 
League schools was to develop the study in four phases. 

Phase one, a trial survey of selected schools believed 
to have well-administered athletic programs, provided 
data for establishing standards of athletic administration. 
Phase two, trial interviews, provided data for establishing 
reasons for deviations from recommended standards, and 
determining policies and practices recommended for con- 
sideration by schools with serious athletic problems. 

Phase three, a checklist survey of 115 respondent 
Pennsylvania schools, showed the extent to which recom- 
mended standards were in effect. Comparison between 
the athletic administration of the 115 and the pilot study 
schools showed the Pennsylvania schools to be slightly 
more effective in the category of health and welfare of 
athletic participants, but less effective in the categories 
of athletic program purposes, organization and adminis- 
tration, facilities, personnel, intramurals, interscholastic 
athletics, financing, and community relations. Nineteen 
per cent of the Pennsylvania schools with the better ad- 
ministered athletic programs were slightly more effective 
than the pilot study schools in all categories except organ- 
ization and administration, and 13 per cent were signifi- 
cantly less .effective in all categories. 

Phase four, interviews with principals in sampled 
Pennsylvania schools, provided data to establish reasons 
for deviation from recommended standards, and to deter- 
mine policies and practices warranting consideration by 
schools attempting to improve their programs. In general, 
the sampled schools and the pilot study schools deviated 
for similar reasons from the same recommendations in 
categories of health and welfare, facilities personnal, 
intramurals, and financing. However, wide differences, 
which primarily centered around the basically different 
manner in which interscholastic athletic programs were 
organized and administered, were evidenced in categories 
of purposes, organization and administration, and commu- - 
nity relations. 

In 61 per cent of the Pennsylvania schools, interscho- 
lastic athletics were administered as part of the total 
physical education program and in the remaining schools, 
as separate and distinct from physical education. The 
primary reason for emphasis on interscholastic athletics 
among the 115 schools was community enthusiasm. Efforts 
to broaden the sports program and to educate the public to 
athletic program held within educationally desirable bounds 
were discouraging most popular school activity program 
in a region where it must be largely self-supporting, the 
schools relieved the inherent financial burden through 
gate receipts. 

Recommendations were made which, if adopted, would 
make available to administrators practicable assistance 
for the improvement of interscholastic athletic programs 
by attacking the basic problems of organization and com- 
munity relations. 339 pages. $4.35. Mic 58-196 
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EDUCATION, PSYCHOLOGY 


A QUANTITATIVE AND CRITICAL ANALYSIS OF 
THE MECHANICS OF COMMUNICATION 
IN EDUCATIONAL PSYCHOLOGY TEXTBOOKS 


(Publication No. 22,672) 


Corazon S. Baldos, Ph.D. 
Indiana University, 1957 


Introduction. Since American textbooks are used in the 
Philippines, it is important to determine the differences 
in their mechanics of communication as might affect their 
suitability. : 

The Problem. To select the five educational psychology 
textbooks most widely used in the Philippines and seven 
most recently published in the United States, in order to 
measure and compare the vocabulary difficulties; to deter- 
mine the number of examples used; to find out whether the 
examples were familiar to Philippine students; and to 
measure the extent to which the books made use of means 
of communication other than printed words. 








The Procedure. The books to be analyzed were selected. 





Frequency of occurrence of the significant words was 
determined. A representative sample was taken. Fre- 
quency of occurrence of each word, according to the T- 
count in Thorndike’s word list, was noted. The frequencies 
were classified into 11 groups of difficulty. The median 
difficulty index of the categories of difficulty was found for 
each book and their indices were ranked. To find whether 
there is a real difference in vocabulary distribution, a 

X* test was used. The analysis of variance was used to 
find the variation of number of significant words between 
and within books. 

The number of examples was determined by sampling. 
Four percent of the examples were used in a rating scale 
which was devised. Twenty-six Philippine students rated 
the 84 examples according to five levels of familiarity. 
The means of the students’ ratings of familiarity for each 
book were found and ranked. 

A count was made of the case studies, illustrations, 
and tables, graphs, and diagrams combined, and the number 
per 100 pages was found for each book. Results were 
tabulated and ranked. The median difficulty index ranking, 
the mean of students’ judgment ranking, the number of 
examples, case studies, illustrations, tables, graphs, and 
diagrams ranking per 100 pages were all combined into a 
consolidated rank order. 

Finally, a critical analysis of content, approach, and 
organization of each book was made. 

Findings. There was a significant difference among _ 
the 12 books in vocabulary difficulty. The X* was signifi- 
cant at one percent level of confidence. The books were 
low in the ‘zero category” and high in Thorndike’s “first 
00” category. After this marked ascent there was a grad- 
ual descending frequency to the *600 category.” 

The books differed greatly in the number of examples 
used and varied slightly in the mean of the students’ judg- 
ments of familiarity of examples, but it was possible to 
rank them. 

The findings of the measure of the number of case 
studies, illustrations, and tables with graphs and diagrams 
per 100 pages varied tremendously from book to book and 
from one measure of mechanics of communication to 
another. Two of the 12 books investigated used photographs 





and sketches extensively. Among the devices used for 
elucidation of ideas, the example appears most often, the 
case study least. 

Critical analysis found that the content, organization, 
and approach differed considerably, although there was a 


_ tendency in most of the books to follow the usual areas in 


such texts. The more substantial and academic the content 
and the organization, the more difficult the vocabularies 
and the fewer the illustrations. The non-quantitative 
findings are related to the mechanics of communication 

in the sense that the use depends on the approach and 
presentation by the author. 

Conclusions. The mechanics of communication of 
textbooks in educational psychology can be measured and 
compared objectively. 

The quantitative findings of these investigations may be 
used to help the Philippine instructors and education offi- 
cials make their selection on an objective basis. 

170 pages. $2.25. Mic 58-197 





THE ROLE OF PERSONAL ATTITUDES 
IN STUDENT EVALUATION OF AN 
INTRODUCTORY EDUCATION COURSE 


(Publication No. 24,659) 


Mary Elizabeth Corcoran, Ph.D. 
University of Minnesota, 1957 


The study explored possible relationships between 
certain attitudinal characteristics of students preparing 
for high school teaching in the academic fields and their 
appraisal of a professional education course. A second 
objective was the comparative evaluation by the student of 
the education course and a liberal arts course which he 
was taking concurrently in his teaching major field. Com- 
parison was also made with the ratings of the education 
course by other students, non-academic majors, who were 
enrolled at the same time. 

Three attitudes were chosen for study: authoritarian- 
ism, attitudes toward children and teaching, and personal 
preferences for instructors. Authoritarianism, as meas- 
ured by the F-Scale, was selected chiefly on the basis of 
a comparison of student criticisms of the course and 
certain variables of the authoritarian syndrome. The 
attitudes toward children and teaching measured by the 
Minnesota Teacher Attitude Inventory were known to be 
related to authoritarian attitudes. In addition they were 
judged to be more specific to reactions to the education 
course than might be the general authoritarian syndrome. 
Degree of preference for a “cognitive” versus an “affec- 
tive” type of instructor was included because some previ- 
ous research suggested that such preferences might be 
part of the general authoritarian personality pattern or 
might mediate the effects of such a personality pattern on 
behavior of the student rating type. 

The sample comprised 118 University of Minnesota 
juniors who began the professional phase of their prepa- 
ration for high school teaching in the fall of 1955. Instruc- 
tion in the introductory education course included lecture 
and laboratory-discussion sessions. The students rated 
the lectures, laboratory sessions, and another course 
taken concurrently in their teaching major subject, using 
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instruments devised for this study. Evidence is presented 
on the validity and reliability of these evaluation instru- 
ments. 

The analysis of the course ratings was done in two 
parts. The preliminary comparison of ratings by the aca- 
demic majors of the two phases of the education course and 
the concurrent course in the major subject indicated that 
the students rated the laboratory sessions more favorably 
than the lectures and their major subject course more 
favorably than either phase of the education course. In 
descriptive terms, however, the latter difference lay be- 
tween a favored course and one rated as about average in 
comparison with other college courses completed by the 
student. Differences were also found in the ratings given 
the education course by academic and other major groups, 
with some indication that the academic majors were more 
critical of the lectures than were other students. 

The analysis of attitudinal relationships involved a 
series of statistical tests of the separate and joint effects 
of the three attitudes and four control variables (sex, 
major field, academic aptitude, and course grade). The 
conclusion drawn from these analyses for this sample was 
that the role of personal attitudes in student evaluation of 
an education course was limited to the laboratory phase. 
The student’s preference for type of instructor had most 
effect on such ratings. A curvilinear pattern of relation- 
ships was found in which those students who did not hold 
strong preferences for either the “cognitive” or “affective” 
type of instruction were most favorable to the laboratory 
phase of this course. While students who held strong pref- 
erences for the ‘cognitive” type of instruction generally 
gave somewhat less favorable ratings, among certain 
groups (women students, majors in subjects other than 
social studies, and students scoring relatively high on the 
F-Scale), those with the opposite preference for more 
“affective” instruction also gave less favorable ratings 
to the laboratory work. 292 pages. $3.75. Mic 58-198 


SELECTED FACTORS IN RELATION 
TO COLLEGE SUCCESS FOR SCIENCE 
MAJORS AT OREGON STATE COLLEGE 


(Publication No. 24,630) 


Graydon Talmadge Crews, Ed.D. 
Oregon State College, 1957 


Major Professor: Robert R. Reichart 


This study compared twenty-one intellectual and non- 
intellectual factors with college success. The data used 
were taken from the academic records of 326 graduates 
of the School of Science at Oregon State College. The rec- 
ords analyzed constituted a random sample of the 1700 
available for the period 1933 to 1953, inclusive. 

The factors tested were classified under eight general 
headings as those due to, or present in: size and location 
of high school from which graduated; sex, veteran or non- 
veteran status; high school curriculum completed; grades 
earned prior to entering Oregon State College; placement 
test results obtained at matriculation; choice of school 
and major curriculum; age of students; grades earned 
during the first year of college. Each factor was tested 





against the seven success criteria based upon grade point 
average grouping at graduation in: over-all total, major 
field courses, arts and letters, social science, mathematics, 
physical science and biological science. The grade point 
average groupings were five in number and college success 
was defined in terms of the group to which each grade point 
average was assigned. In addition to these tests the rec- 
ords of women students were compared with those of 
veteran and non-veteran men students. 

Grouped and classified data of a purely qualitative 
nature were compared by means of analysis of variance. 
Data possessing quantitative elements were tested for 
linearity of relationship by means of a regression test 
and subsequently treated to determine significance with 
either a regression test of hypothesis when linearity was 
shown to exist or by analysis of variance if non-linearity 
was indicated. 

The results of the study showed the non-intellectual 
factors generally to lack significance when compared to 
college success. Women students were found to earn | 
significantly higher over-all grades and to exceed men in 
arts and letters. Veterans, with one exception, demon- 
strated success not significantly greater than that of either 
of the other classification. However, in biological science 
the few veterans taking work in this field showed a level of 
success comparable to that of women and both classifica- 
tions had significantly greater success in this area than 
did the non-veterans. 

A few of the zero order correlation coefficients found 
were as follows: the high school decile compared with 
success in college arts and letters, .415, and with over-all 
college success, .402; credit transferred from other 
colleges compared to over-all success, .692; ACE psycho- 
logical examination deciles compared with over-all success, 
.208; English placement decile with arts and letters, .397; 
first-term college grades with first-year grades, .812, and 
with over-all grades, .645; first-term grades in major 
subject with grades in first-year major, .833, and with 
total grades in major, .661; first-year grades in major 
subject with total grades in major, .693, and with over-all 
grades, .589. Some additional significant relationships 
were found to be non-linear and accordingly the zero 
order coefficients of correlation lacked reliability. The 
high school decile and college grades in transferred credit, 
first-term total, first-term major subject, first-year total 
and first-year major subject were shown to be highly sig- 
nificant with every success criteria tested. 

The general conclusions were that at matriculation the 
best predictive factor is the high school decile, but for 
students who have been enrolled in college one or more 
terms the previous college record provides the best in- 
formation available for prognosis. However, the evidence 
indicates that in individual cases no single factor should 
be permitted to serve alone as a basis for admission or 
for counseling, but information based upon as many factors 
as can be applied should be considered. 

204 pages. $2.65. Mic 58-199 
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THE RELATIONSHIP OF CERTAIN BEHAVIORAL 
CHARACTERISTICS TO PERCEPTION 


(Publication No. 24,345) 


Jack Rimmel Frymier, Ed.D. 
The University of Florida, 1957 


The purpose of this research was to determine the 
relationship of certain behavioral characteristics to aural 
perception. Specifically, the behavioral characteristics 
studied included an individual’s ability to perceive reality, 
to tolerate ambiguity, to resist suggestion, to assert his 
independence, and his tendency to be authoritarian. 
Further, the relationships of these behavioral character- 
istics to aural perception were studied under two different 
cultural backgrounds. 

After seven pilot studies involving 486 students, ninety- 
one high school students from rural Alabama and sixty- 
four high school students from urban Michigan were tested 
with the California F (Fascist) Scale and with a non-verbal 
sound test developed by the author. For each student the 
following scores were calculated: (1) tendency toward 
authoritarianism, (2) perception of reality, (3) tolerance 
of ambiguity, (4) suggestibility, (5) assertion of independ- 
ence, and (6) kind of perceptions: Perceptions about 
people, animals, mechanistic-type objects, or inanimate- 
type objects which were not mechanistic. The differences 
between the mean scores of the rural and urban groups 
were compared statistically by use of the “t” test. Also, 
the correlation coefficients between these various behav- 
ioral characteristics were computed for the rural group, 
the urban group, and for both groups combined. 

The following hypotheses were accepted: 


(1) Those persons who tend to be authoritarian will be 
less able to perceive reality. 


(2) Those persons who tend to be authoritarian will be 
less able to assert their independence. 


(3) Persons from a Southern rural cultural situation 
will be more authoritarian than persons from a 
Northern urban cultural situation. 


(4) Persons from a Southern rural cultural situation 
will be less able to perceive reality than persons 
from a Northern urban cultural situation. 


(5) Persons from a Southern rural cultural situation 
will be less able to assert their independence than 
persons from a Northern urban cultural situation. 


(6) Persons from a Southern rural cultural situation 
will have a different kind of aural perceptions than 
persons from a Northern urban cultural situation. 


The following hypotheses were rejected: 


(1) Those persons who tend to be authoritarian will be 
less able to tolerate ambiguity. 


(2) Those persons who tend to be authoritarian will be 
less able to resist suggestion. 


(3) There will be an interrelationship between the 
various behavioral characteristics studied in this 
research. 


(4) Persons from a Southern rural cultural situation 
will be less able to resist suggestion than persons 
from a Northern cultural situation. 





(5) Persons from a Southern rural cultural situation 
will be less able to tolerate ambiguity than persons 
from a Northern urban cultural situation. 


These general conclusions were drawn: 

(1) Persons from different cultural situations seem to 
perceive the same sounds differently, and (2) authoritar- 
ians seem to be less “open” in the way they perceive aural 
stimuli. 

The following research was suggested: 


(1) How do persons from Northern rural and Southern 
urban cultural situations perceive aural stimuli? 


(2) Are the “authoritarian teacher” and the “authoritar- 
ian personality” the same? 


(3) What is the relationship of tolerance of ambiguity 
to authoritarianism? 


(4) How do authoritarians perceive affective-type 
sounds ? 


(5) What is the relationship between academic achieve- 
ment and the way people perceive? 


(6) Do students who perceive “authoritarian teachers” 
develop “authoritarian personalities ?” 


(7) Should teacher education institutions screen pro- 
spective teachers for authoritarian tendencies? 


(8) Is there a difference between “direct” authoritar- 
ianism and “manipulation?” 
100 pages. $2.00. Mic 58-200 


INTELLECTUAL AND NONINTELLECTUAL 
CHARACTERISTICS ASSOCIATED WITH PERSISTENCE 
OF WOMEN IN AN ELEMENTARY AND 
NURSERY SCHOOL TEACHER-EDUCATION PROGRAM 


(Publication No: 23,933) 


Charles Jerome Glotzbach, Ph.D. 
University of Minnesota, 1957 


This study was designed to analyze factors associated 
with persistence of women in a specific teacher-education 
program. It seemed particularly desirable to use persist- 
ence in a program rather than scholastic average as a 
criterion and to predict persistence without using early 
college grades as one of the predictors. 

The original group consisted of all women who entered 
as first quarter freshmen in an elementary or nursery 
school-kindergarten-primary education curriculum in the 
College of Education at the University of Minnesota in the 
fall of 1952; the cross validation group entered in the fall 
of 1954. Women who had continued in one of the two pro- 
grams to the point of successfully completing the first 
quarter of their junior year were classified as belonging 
to the persist group; women who had not continued in one 
of the two programs to the point mentioned were classified 
as belonging to the non-persist group. 

Data used in the analysis were percentile rank in high 
school graduation class, information from an application 
for admission and results of the following tests: 
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Minnesota Multiphasic Personality Inventory 

Minnesota Teacher Attitude Inventory 

Cooperative Reading Test 

Miller Analogies Test 

Strong Vocation Interest Blank for Women 

American Council on Education Psychological Apti- 
tude Test 

Cooperative English Test 


Two techniques were used to arrive at a combination of 
selected variables and to study their ability to differentiate 
in combination between the two groups. First, the general- 
ized distance function, D’ » was computed and students were 
classified with respect to persistence by the linear dis- 
criminant function equation. Second, the use of multiple 
cutting scores and their ability to predict nonpersistence 
was explored by studying the distributions of scores and 
setting up expectancy charts for different cutting scores. 
The main goal was to determine whether or not a cutting 
score on a combination of variables could be established 
so that if such a score had been used in selection or coun- 
seling, a majority of the non-persists would have been 
identified and but only a small per cent of the persists 
included. 

Percentile rank in high school graduating class was by 
far the best predictor of persistence in the program. 

Scales of the MMPI and information from the application 
for admission form which predicted well in the original 
group proved to be of no value for differentiating between 
the persist and non-persist groups of the cross-validation 
sample. An item analysis of the MMPI proved futile. 

The linear discriminant function equation was an effec- 
tive means of combining measures of intellectual and non- 
intellectual factors for use in classifying entering students 
with respect to persistence. The formula utilizing HSR, 
the elementary scale of the SVIB and the MTAI correctly 
classified 77 per cent of the original group and 68 per cent 
of the cross-validation group. 

Cutting scores had value for identifying a large number 
of students who did not persist in the program, and rela- 
tively few students were misclassified. One combination 
of cutting scores, using the same three variables used in 
the linear discriminant function equation effectively iden- 
tified over 50 per cent of the non-persists in both the 
original and cross-validation groups, with less than 6 per 
cent of the individuals in the cross-validation group mis- 
classified as non-persist. 

Follow-up data on students classified persist (those 
who had the potential for academic achievement and the 
interests and attitudes characteristic of the persist group) 
who had not persisted suggests that the main reason for 
nonpersistence involved marriage plans. 

167 pages. $2.20. Mic 58-201 





A STUDY OF FIRST QUARTER FRESHMEN 
PARTICIPATION IN CAMPUS AFFILIATED STUDENT 
ORGANIZATIONS AT THE OHIO STATE UNIVERSITY 


(Publication No. 24,111) 


Joseph Jeffrey Horst, Ph.D. 
The Ohio State University, 1952 


Participation by college students in campus affiliated 
organizations is a major aspect of college life. On a cam- 
pus of the size of The Ohio State University, such activities 
involve thousands of students and hundreds of organizations. 
Freshmen entering the University have a major adjustment 
to make to this aspect of their college life. 

The dissertation has been directed toward an analysis 
of first-quarter freshmen’s participation in campus affil- 
iated organizations of this University, their attitudes 
toward such participation, and the relationship of back- 
ground factors to their participation. The data were se- 
cured by questionnaires distributed to almost 3000 first 
quarter freshmen, entering in the Autumn Quarter of 1950 
into the Colleges of Agriculture, Arts and Sciences, Com- 
merce and Administration, Education, Engineering, Den- 
tistry, and Medicine. 

In the analysis, the freshmen were classified as partici- 
pants if they were members of any campus affiliated organ- 
ization and as non-participants if they were not. The par- 
ticipants were in turn divided into two main groups, i.e. 
members-only and office-holders, while the non-partici- 
pants were divided into two main groups, i.e. those who 
were interested in possible future membership and those 
who were not. These four groups were in turn described 
in relation to a number of factors, such as age, living 
situation, family background, student employment, high 
school activities, community activities, hobbies, and un- 
organized activities. 

The study reports the types and extent of present mem- 
berships, as well as the types and extent of possible future 
memberships in campus affiliated organizations. The 
factors that students claim to promote or limit their par- 
ticipation are also presented. Criticism and suggestions 
made by the freshmen regarding the entire program of 
student activities through campus organizations are re- 
ported. 


Major Findings 


Out of the total of 2,264 first quarter freshmen students 
who had completed questionnaires, over two thirds re- 
ported that they belonged to at least one campus organi- 
zation. The women, with almost 85 per cent of their num- 
ber holding membership in some organizations, out-did 
the men, of whom less than 65 per cent held memberships. 
Approximately 30 per cent of the men and 15 per cent of 
the women, or about a fourth of the total group, reported 
that they were planning to become members at a later 
date or that they desired further information concerning 
certain organizations. Less than 10 per cent of the group 
had no plans or interests concerning campus affiliated 
organizations. 

The women surpassed the men in the average number 
of memberships as well as in the number of interests in 
future memberships in these organizations. The women 
as a whole came to college with a better background in 
high school activities. Partly because of the large per 
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cent of their number holding membership in campus organ- 
izations, the women also had more opportunities to hold 
offices. 

The chief organizations in which these freshmen held 
memberships were social fraternities and sororities, 
religious organizations, student government, and recrea- 
tional organizations. Fraternities and sororities appeared 
to be the most important single attraction and showed the 
largest percentage of membership of any group of organi- 
zations. Their members accounted for the largest percent- 
age of office-holders and memberships in other types of 
organizations. 

The women excelled the men in membership in such 
organizations as dramatics and debate, professional groups, 
publications, recognition honararies, religious organiza- 
tions, social organizations, and student government. The 
men excelled the women in military, recreational and 
fraternity organizations. 

The women, in contrast to the men, were younger; 
fewer were married; they tended to come from smaller 
families; more of them lived with their parents in Colum- 
bus; more of their parents had at least some college edu- 
cation. The largest single group of women lived in dormi- 
tories while the men tended to live in rooming houses. 
Fewer women were presently employed or, to a lesser 
degree, planned to be employed during their college years. 
The freshmen women who were residents of Columbus 
tended to participate in campus organizations much more 
frequently than did Columbus men. Both men and women 
residents of Columbus participated less than the non- 
Columbus students. 

More women than men had participated extensively in 
high school extra-curricular activities. They displayed 
more leadership; they were better satisfied with the facil- 
ities and opportunities for participation; and more of them 
would have participated to a larger extent if given a second 
opportunity. 

On the whole, the women did not rate factors that 
limited their participation in the campus organizations as 
highly as did the men. The men, by contrast, did not rate 
those factors that motivated their participation as highly 
as did the women. 

There were some distinctive differences between fresh- 
men students who held membership and those who did not 
hold membership in campus organizations. Also, there 
were differences between students holding membership 
only and those students displaying leadership, and between 
students interested and those students indicating no interest 
in campus organizations. 

A contrast between the participants and the non-partic- 
ipants emphasizes certain tendencies; among them were 
that the participants as a group tended to be younger, to 
be less often married, and to come from smaller families, 
in which they were the only child or the oldest child. More 
often their parents were living and more of their parents 
had some training in or had graduated from college. The 
participants tended to have lived a longer period of time 
in their home residences. The largest number of partici- 
pants were found presently living in dormitories; the next 
largest, living with parents; and third, in rooming houses. 

The non-participants, by contrast, tended to be older, 
and to come from larger families in which they were in 
the middle range among siblings. They were made up of 
a larger proportion of the Columbus residents. The larg- 
est number of them lived with parents; the next largest, 





in rooming houses; and third, in dormitories. A majority 
of the students commuting daily to and from Columbus 
were found among the non-participants. 

In contrast to the non-participants, the participants 
excelled in the amount of high school participation, in high 
school leadership, in being better satisfied with the facil- 
ities and opportunities for participation in high school, and 
in their desire to have participated in high school activities 
to a greater extent if given another opportunity. The par- 
ticipants reported less employment during high school and 
in college, and fewer plans for employment during their 
college career. The participants found fewer factors that 
limited their participation in college and more factors 
that motivated their participation than did the non-partici- 
pants. 

The non-participants were surpassed by the participants 
in their pleas for membership in campus organizations in 
both range and average number of stated interests or 
planned memberships. 

Those who held positions of leadership in campus organ- 
izations had certain outstanding contrasting characteristics 
from those of students who were members-only of these 
organizations. As a group, they tended to be younger, to 
be the only child in the family, and to come from smaller 
families. More of them were single; a relatively larger 
number of them lived with their parents; and the fewest 
number of them lived in rooming houses. None of them 
commuted home daily and, if they were non-Columbus 
residents, they visited their homes less frequently. They 
had the largest percentage of parents living and parents 
with at least some college education. 

The office-holders reported the least amount of high 
school and college employment, but indicated more plans 
for future college employment in contrast to the members- 
only group of students. They showed a larger amount of 
high school participation, leadership, and satisfaction with 
the facilities and opportunities afford by their high schools. 
More of them were willing to perform to a greater extent 
in high school extra-curricular activities if given the sec- 
ond chance in comparison with the members-only group. 

The office-holders stood first in membership in social 
fraternities and sororities and in the average number of 
memberships in other types of campus organizations. 
They also were the most interested in future membership 
in certain campus organizations or in further information 
about them. In contrast to the members-only group of 
students, the office-holders listed fewer impediments to 
their participation, and on the whole, they reported to a 
larger extent those factors that tend to motivate partici- 
pation in campus organizations. 

The interested students also displayed certain adjust- 
ments and characteristics to better advantage than the 
students indicating no interest in campus organizations. 
On the whole, the interested group of students were 
younger; tended to come from smaller families; and re- 
ported an only child status more frequently. Fewer of 
them lived in rooming houses or with their parents; they 
made trips home with less frequency; and a smaller num- 
ber of them were Columbus residents. They had more 
parents living and more parents with at least some college 
education. 

A lesser number of the interested students were em- 
ployed in high school; however, the interested students 
reported more college employment and plans for future 
employment in college than did the non-interested group 
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of students. The interested students surpassed the non- 
interested students in high school participation and leader- 
ship, and in the expressed wish for increased participation 
in high school activities if given a second opportunity. 

They did not, however, indicate as much satisfaction with 
the facilities and opportunities for participation in high 
school activities. The interested students showed factors 
that tended to limit participation in campus affiliated organ- 
izations to a lesser degree than the non-interested students. 

The entire group of freshmen considered certain factors 
as outstanding in limiting participation in campus organi- 
zations. They were, in order of frequency: the time re- 
quired for studies; being satisfied with other interests and 
activities; the lack of money; insufficient information 
about organizations; and employment. The following fac- 
tors, in order of frequency, were considered by the total 
group as outstanding in motivating students in the direction 
of participation in campus organizations: the general de- 
sire to improve self; training for future vocations; experi- 
ence in high school activities; use of abilities, skills, and 
interests; the urge to be doing things; desire for the com- 
panionship of congenial people; the influence of social 
fraternities and sororities; the desire and opportunity for 
leadership; the building of self-confidence; and the desire 
to serve others. 

The chief reasons for postponing membership in certain 
campus organizations given by these freshmen are, in 
order, as follows: general adjustment to college life; a 
lack of time; studies; a desire to obtain satisfactory grades 
first; finances; further investigation of organizations; 
employment; and lack of information. These reasons are 
not quite comparable to the main factors tending to limit 
participation which were reported by students. 

In respect to non-participation in high school activities, 
these freshmen cited lack of interest, employment, and 
lack of time as the chief factors. 

Objective, tangible reasons, rather than personal rea- 
sons, were listed with greater frequency as the dominant 
causes for the failure to participate adequately, or at all, 
in high school activities and in college organizations. In 
contrast, the factors most often listed that tended to en- 
courage participation could be classified as chiefly per- 
sonal. 

A large number of students took advantage of the oppor- 
tunity to express certain views regarding the campus or- 
ganization program and the techniques by which the students 
are made familiar with these various offerings. A number 
of the ideas expressed have been incorporated in the sug- 
gestions for future research and recommendations for 
improvement in the program. 


Future Research 


Inspection of the literature in the field turned up no 
studies which focused directly on the participation of 
entering freshmen in campus affiliated organizations. The 
present study is unique in this respect. Despite the signif- 
icance of student participation as an aspect of college 
education, there appears to have been relatively little 
research in the whole area of student participation in 
campus activities. The following problems have grown 
out of the present study and its ramifications, and perhaps 
might suggest topics of future research. 

1. Inspection of the questionnaire data coming from 
each of the five different undergraduate colleges strongly 





suggests that the picture as given in the present study for 
the over all population will not be descriptive of central 
tendencies in one or more of the colleges if the college 
populations are treated separately. Analysis of the data 
by separate colleges would therefore seem desirable. 

2. There was not an opportunity in the present study 
to establish the relationship of participation to many fac- 
tors which would appear to be important in understanding 
student life. By follow-up studies with questionnaires 
and interviews on this group of students, the following 
relationships might be analyzed: (a) the relationship of 
mortality in college to the extent and type of participation 
in campus organizations; (b) the relationship of percentile 
scores on the Ohio State Psychological Examination to 
point hour ratio or grade average and the degree and type 
of participation; (c) the relationship of early participation 
to participation in subsequent quarters and subsequent 
years in the University; (d) the relationship of participa- 
tion and leadership in college to success on the job after 
graduation; (e) the relationship of participation and 
leadership in college.to the factors governing employers’ 


selection of college graduates; (f) the relationship of 


participation to values, satisfactions and dissatisfactions 
with college life generally; (g) the relationship of member- 
ship in social fraternities and sororities to membership 

in other social organizations on campus; (h) the relation- 
ship of the type and size of high school and its activity 
program td college participation; (i) the relationships of 
participation in organized activities to participation in 
leisure time or cultural activities. 

3. The present study has not attempted to evaluate the 
present program of student organizations in terms of the 
functions and purposes guiding the development of the 
program in the University. There is need to see what is 
now going on in terms of the values which the students and 
the University, as a social institution, take to be the de- 
fensible rationale for student organizations. 

4, From the responses of students to the questionnaires, 
it is clear that many entering freshmen do not feel that 
they have been given an adequate opportunity to learn about 
student organizations and the various aspects of their 
activity programs. The whole problem of communication 
with and among the students and with and among the official 
University bodies connected with the student activity pro- 
gram would appear to be worthy of considerable study. 

5. The present study did not go into the problem of 
how much participation is good, how much is bad, or of 
how participation might be increased or decreased accord- 
ing to judgments of what should be done. However, the 
data on background factors and on the reasons given by 
students for participation and non-participation are richly 
suggestive of some of the factors which need to be taken 
into account in attempting to help students in respect to 
appropriate amounts of participation. A study in this 
direction would seem to be possible and potentially fruit- 
ful. 


Recommendations 


With the full support of the university administration, 
student organizations at Ohio State University have come 
into existence and have been nourished primarily through 
the insistence and efforts of the students themselves. A 
heterogeneous group of organizations has resulted. Along 
with the increase in the number and type of organizations, 
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a variety of attitudes and practices has developed. The 
problems inyolved in relation to student participation in 
campus organizations have become vast and complex. With 
the foregoing in mind, the writer recommends: 

1. That an over-all statement of purpose, policy, prin- 
ciples and values be formulated by the University for 
guiding the development and administration of the program 
of student organizations in the University 

2. That an evaluation of the present program be under- 
taken in terms of the foregoing statement 

3. That the University be provided with an office of 
director or dean of student activities to oversee the inte- 
grated and long range development of the program of stu- 
dent organizations for the University. 

293 pages. $3.80. Mic 58-202 


Abstract published by special arrangement with The 
Ohio State University. 


THE USE OF CERTAIN MEASUREMENTS OF 
ACADEMIC APTITUDE, STUDY HABITS, 
MOTIVATION, AND PERSONALITY IN THE 
PREDICTION OF ACADEMIC ACHIEVEMENT 


(Publication No. 24,716) 


Ki Suk Kim, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Lemos L, Fulmer 


The first objective of this study was to measure the 
extent to which scores from the Brown-Holtzman Survey 
of Study Habits and Attitudes (SSHA) and the Stern Inventory 
of Beliefs (SIB) when combined in an optimally weighted 
battery with the American Council on Education Psycholog- 
ical Examination (ACE), increased the accuracy with which 
academic achievement could be predicted. Students’ honor- 
point ratios (HPR) were obtained as the indices of the 
academic achievement. 

The first experimental sample (Sample 1) was composed 
of 200 male freshmen at Louisiana State University. Scores 
of the ACE, SSHA, and SIB were employed as independent 
variables. To cross-validate the results obtained in Sample 
1, the same data were obtained for another 100 male fresh- 
men at the university (Sample 2). 

The combination of variables yielding the highest mul- 
tiple correlation gave an R of .68. A shrunken R of .65 
was obtained as a result of cross-validation. The ACE, 
the SSHA, and the SIB accounted for 19 per cent, 20 per 
cent, and 8 per cent of the variance in the HPR respectively, 
while a weighted combination of the three variables ac- 
counted for 47 per cent. 

The second objective of this study was to determine to 
what extent a personality variable (stereopaths vs. non- 
stereopaths) as measured by the SIB was related to the 
academic achievement as measured by the HPR. The hy- 
pothesis in question was that the academic achievement of 
non-stereopaths would be significantly superior to that of 
stereopaths when matched on ACE scores. For this pur- 
pose, 25 pairs of stereopaths and non-stereopaths with 
comparable scholastic aptitude (Sample 3) were selected 
from the total sample of 300 subjects. The difference be- 





tween the means of the HPRs of the two groups was .28 in 
favor of the non-stereopath group. The obtained statistics 
was significant just beyond the 5 per cent level of confi- 
dence, which appeared to confirm the hypothesis. 

The study indicates that such non-intellectual factors 
as study habits, motivation, and personality as well as 
academic aptitude appears to play significant roles in 
determining college grades. Further research is needed 
to confirm the statement and to determine the extent to 
which non-intellectual factors contribute to scholastic 
achievement. 65 pages. $2.00. Mic 58-203 


THE CONTRIBUTION OF INTEREST TEST SCORES 
TO DIFFERENTIAL ACADEMIC PREDICTION 


(Publication No. 24,601) 


Glen Emil Maier, Ed.D. 
University of Washington, 1957 


Supervisor: August Dvorak, Ph.D. 


The primary purpose of this study was to determine 
what effect interest test scores, when included in a multi- 
ple test battery, had upon the accuracy of differential aca- 
demic prediction. 

Secondary purposes of the study were to determine 
(1) whether the Strong Vocational Interest Blank or the 
Kuder Preference Record better served the major purpose 
of the study, and (2) whether differential academic pre- 
dictions based on high school grade point averages and 
test scores as predictor variables were in general more 
accurate than those based on test scores alone. 

The study included 687 students who entered the Uni- 
versity of Washington during winter, spring, and summer 
quarters of 1950. The forty-five predictor variables in- 
cluded sub-test scores on the Michigan Vocabulary Profile 
Test; the American Council on Education Psychological 
Examination; the Cooperative English Test; the Coopera- 
tive General Achievement Tests in the Fields of Social 
Studies, Natural Sciences, and Mathematics; the Strong 
Vocational Interest Blank; and the Kuder Preference 
Record. Also included were age and sex. The criteria 
were the grade point averages obtained by the students, 
during their entire undergraduate stay at the University of 
Washington in twenty university subject areas. Uncorrected 
coefficients of multiple correlation and corrected coeffi- 
cients of multiple correlation between the fifteen-variable 
entering freshman prediction battery, currently being used 
at the University of Washington, and the twenty criteria 
used in this study were obtained from the Bureau of Test- 
ing, University of Washington. 

The results of the study showed that: 

1. For the specific criteria in this study, and in the 
particular combination of predictors employed, the Strong 
Vocational Interest Blank made a greater contribution to 
the efficiency of the differential prediction battery than did 
the Kuder Preference Record. 

2. When interest test scores were included in a multi- 
ple prediction battery, specific interest scales made size- 
able contributions to the battery’s accuracy of prediction 
for specific criteria. 

3. The combined contribution of the fourteen Strong 
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interest scales was relatively large for a majority of 
the criteria. 

4. The four interest scales included in the first fifteen 
predictors, selected by the iteration procedure which suc- 
cessively selected the predictor which when combined with 
the previously selected set yielded the highest index of 
differential prediction efficiency, made relatively small 
contributions to improving the accuracy of prediction for 
Single criteria. 

0. The fifteen-variable prediction battery, which in- 
cluded high school grade point averages, yielded higher 
corrected coefficients of multiple correlation for fifteen 
of the twenty criteria than did the other three batteries. 
Only for engineering did the battery contaiming fourteen 
interest scores yield a larger corrected coefficient of mul- 
tiple correlation. For geography, geology, philosophy, 
and sociology it failed to show any improvement of pre- 
diction efficiency over that of a battery composed of ability 
and achievement test scores. 

6. The two prediction batteries containing interest 
scores, one a thirty-variable battery containing fourteen 
interest scores and the other a fifteen-variable battery 
containing four interest scores, despite somewhat smaller 
numbers of cases, yielded larger corrected coefficients of 
multiple correlation for geography, geology, philosophy, an 
and sociology than did either the battery containing high 
school grade point averages or the battery containing non- 
interest test scores only. For English, psychology, and 
speech the two batteries containing interest scores failed 
to show any improvement of prediction efficiency over that 
of a battery composed of ability and achievement test 
scores. 161 pages. $2.15. Mic 58-204 


A STUDY OF THE SIGNIFICANCE OF INTERPOLATED 
TIME INTERVALS ON MOTOR LEARNING 


(Publication No. 24,227) 


M. Dorothy Massey, Ed.D. 
Boston University School of Education, 1957 


Statement of the problem.-- This study was an explora- 
tion of the significance of the interpolation of three differ- 
ent time intervals between practices in learning a motor 
skill. The stabilimeter was the instrument used. 

Procedure.-- Three equated groups of thirty-two sub- 
jects each followed one of three time patterns for five 
weeks and had a retention test two weeks later. The sub- 
jects were training to be teaching nuns so rather unique 
experimental controls were possible. 

Two of the time patterns simulated those frequently 
used in educational scheduling. One of these was followed 
by the group designated as Group X(MWF), with practice 
on Monday, Wednesday, and Friday. The second time 
pattern consisted of practicing on Monday through Friday; 
Group Y(M-F) followed it. The third time pattern, called 
the “adapted-additive” pattern, was followed by Group 
Z(AA). Their practices were scheduled on the following 
days from the first: 1, 1, 2, 3, 5, 8, 13, 21, 34. Group 
X(MWF) had fifteen practices, Group Y(M-F) twenty-five, 
and Group Z(AA) nine. 

A performance consisted of a subject’s making three 
consecutive circuits of the stabilimeter track. The daily 











score for an individual was the total of the three circuits. 
The score for a single circuit was the total of the accrued 
number of errors and seconds passed as the track was 
traced. Through a pacing process the numbers of errors 
and seconds were kept approximately equal. Both inter- 
and intra-group performances were compared using the 
critical ratio; differences became significant at the .05 
level. 
Results 
1. After nine practice days there were no significant 
differences in the performance levels of the three 
groups. 


. After fifteen practices and at the end of five weeks, 
Group Y(M-F) performed at a level that was some- 
what better than Group X(MWF) although at the 
retention test no significant differences in their 
performances appeared. 


. At the end of the second and third calendar weeks 
Group Y(M-F) was performing at the highest level. 


At the end of the first and third week Group Z(AA) 
was performing as well as one other group and with 
less practice days. 


. After four weeks of practice there was no significant 
difference between the performance levels of Group 
X(MWF) and Y(M-F). 


. Group Y(M-F) displayed peaks of performance be- 
tween the fifteenth and twenty-fifth practices, but 
when these two points were compared no significant 
difference appeared. 


. Group Z(AA) exhibited improvement with each prac- 
tice but the improvements were slight after the 
sixth practice. 


Conclusions 





1. No one pattern explored in this study appeared 
superior after nine practices. Neither the distribu- 
tions of practices nor the time span between the 
first and ninth practices seemed to affect signifi- 
cantly either the degree of acquisition or the reten- 
tion level. 


. In learning a motor skill of this type, practicing on 
Monday through Friday will produce better perfgrm- 
ance at the end of three weeks than will the other 
time patterns. 


. In learning this type of motor skill, the Monday, 
Wednesday, Friday schedule will be efficient since 
it produced results that were equivalent to the Mon- 
day through Friday schedule at the end of four weeks 
and at the retention check. 


. The “adapted-additive” pattern would be very useful 
in a situation where the practices had to extend over 
a lengthy period and where continuous improvement 
was essential. 


. The performance levels apparent between the fif- 
teenth and twenty-fifth practices with the Monday 
through Friday schedule might be considered valu- 
able in some situations and thereby justify the addi- 
tional time. 


. A selection of one of the three time patterns 
explored in this study should be dependent upon 
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the objectives of the program in which it were to be 
applied. 


. The time when performance is to be judged should 
be one of the basic criteria in the selection of the 
time pattern. 127 pages. $2.00. Mic 58-205 


AN ITERATIVE SELECTION OF VARIABLES FOR 
PREDICTING CERTAIN CRITERIA OF ACADEMIC 
SUCCESS AT THE UNIVERSITY OF WASHINGTON 


(Publication No. 24,602) 


Donald Frank Mills, Ph.D. 
University of Washington, 1957 


Supervisor: August Dvorak 


Prediction studies at the University of Washington have 
led to the development and/or use of procedures for multi- 
variate predictions of single criteria, multiple absolute 
predictions, and multiple differential predictions of criteria 
of academic success in institutions of higher learning. 
Twenty-seven predictor measures had been studied with 
reference to four years of University study by freshmen 
who entered the University of Washington in 1949. Sixteen 
of these predictor measures were then selected to compute 
multiple differential predictions of achievement in each of 
thirty-two University subject areas and all-University 
average for freshmen who entered the University of Wash- 
ington in 1953. Follow-up studies of these students indi- 
cated that the actual accuracy of these multiple differential 
predictions for some criteria was considerably less than 
the expected accuracy of these estimates. 

Data for the 1949 freshmen group were processed in 
this study to select combinations of predictor measures 
which it was believed would make differential predictions 
of academic success for some or all criteria at the Univer- 
sity more valid than seemed to be the case when all of a 
given set of predictor measures were used in predicting 
all of a set of criterion measures. During the selection of 
predictors it was noted that sample distributions of the 
cumulative squared adjusted multiple correlation coeffi- 
cients (cumulative squared multiple correlation coefficients 
adjusted for bias) for the thirty-three criterion measures 
studied had modes which served as indices for selection of 
reduced-order sub-sets of predictors of each criterion. A 
survey of the first, second, and/or highest modes of these 
distributions led to the selection of combinations of pre- 
dictor measures which it was believed contributed the least 
estimated error variance to multiple differential predictions 
of thirty-three criteria of academic success at the Univer- 
sity of Washington. 

The 1953-1956 achievements of freshmen who entered 
the University in 1953 were. correlated with sixteen-vari- 
able, fifteen-variable, and less-than-fifteen-variable differ- 
ential predictions of these students’ achievement in each of 
the thirty-three criterion areas at the University of Wash- 
ington. A three-part analysis of variance of these data 
indicated differentiation between criterion groups with 
reference to the validity of the three differential prediction 
batteries, as well as somewhat greater over-all validity 
for the iteratively selected sub-sets of predictors of thirty- 





three criteria (as a whole set of criterion measures), It 
was thus noted that the selection method employed in this 
study was of value in reducing error variance of multiple 
differential predictions of criteria of human behavior (as 
represented by achievement in college) which was due to 
deviations of these estimates from regression. 

This study led to the following conclusions: 

1. Selection techniques similar to the one employed in 
this study will aid in determining which sub-sets of pre- 
dictors might improve multiple differential and multiple 
absolute predictions of criteria of human behavior under 
given conditions. 

2. An adjustment of the multiple correlation coefficient 
for bias aids in estimating error variance, knowledge of 
which is essential to a prediction of the consequences of 
using a given set of predictor measures to predict certain 
criteria of human behavior. 

3. Modes of the sample distribution of iteratively 
accumulated adjusted approximations to a multiple corre- 
lation are valuable indices of sub-sets of predictor meas- 
ures which may be employed to produce desired multiple 
predictions of criteria of human behavior. 

173 pages. $2.30. Mic 58-206 


SOME FACTORS CONTRIBUTING TO THE ACADEMIC 
SUCCESS OF EDUCATION MAJORS 
WHO ACHIEVE BEYOND EXPECTANCY 


(Publication No. 22,754) 


Daniel L. Mumpower, Ph.D. 
University of Missouri, 1957 


Supervisor: Paul C. Polmantier 


PROBLEM: To determine, from sources of information 
commonly used by counselors (i.e., tests and interviews), 
some of the factors contributing to the academic success 
of students who achieve beyond expectancy. 


SOURCES: From a total population of 299 juniors and 
seniors in the College of Education, University of Mis- 
souri, two groups of 28 each were drawn, composed of 
all who achieve beyond expectancy and, for comparison, 
all who achieve at expectancy. Expectancy was deter- 
mined by a regression equation, using present grade 
point average and freshman placement test scores (from 
the ACE and Cooperative English Tests A and B2). An 
actual grade point average at least 1.28 standard errors 
of estimate above the predicted average was the criterion 
for achievement beyond expectancy; for achievement at 
expectancy, the range was between plus and minus .20. 
There were no significant differences between the two 
groups in sex, placement test scores, high school grades 
or predicted college grades. The only significant differ- 
ence between them at the outset of the study was in actual 
achievement in college. It was hypothesized that, by 
making further comparisons of these groups on other 
variables, some differences would emerge that would 
account for the greater achievement of one group. In- 
formation on which to make these comparisons was 
secured from 5 tests (Strong, Kuder, MTAI, MMPI and 
Group Rorschach) and from one interview, plus records 
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of high school and college grades and freshman placement 
test scores. 


PROCEDURE: After the 56 students were selected, they 
took the 5 tests, then filled out a personal data sheet and 
had a one-hour interview with the writer, during which 
information on the data sheet was checked (through a 
standard interview procedure) for reliability, results 
of tests were discussed and impressions were formed of 
the subject and reasons for his level of achievement. 
Following the interview a brief case history was written 
incorporating the significant factors brought out by all. 
of the material gathered about the subject. Variables 
supplied by the tests, data sheet, interview and case 
history were tested statistically to find those on which 
the two groups differed, the statistical test being a t-test 
of the proportions of subjects in the two groups meeting 
the criterion for each variable. To show significance, 
the .05 level of confidence was employed. 


FINDINGS: The following factors emerged as being signifi- 
cantly more characteristic of students who achieve 
beyond expectancy than of students who achieve at ex- 
pectancy: 

(1) They have higher concepts of themselves as stu- 
dents, being more likely to consider themselves as being 
above average and to have little room for improvement, 
and to want to be above average. 

(2) They set higher.educational goals for themselves, 
being more likely to be satisfied with grades that are 
only average. 

(3) They like to study better and tend to have better 
attitudes toward the educational situation as a whole 
(liking school, having always liked school and being 
generally satisfied with their grades). 

Other factors found to be related to achievement 
beyond expectancy were greater scientific and persuasive 
interests and better study habits. Also it was found that 
students who achieve beyond expectancy have significantly 
more positive factors and fewer negative factors related 
to their school achievement. 

165 pages. $2.20. Mic 58-207 


DIFFERING PERCEPTIONS OF 
RESIDENCE COUNSELING 


(Publication No. 24,672) 


Myrne Burdette Nevison, Ph.D. 
University of Minnesota, 1957 


This study provides a comparison of women students 


and 28 personality traits for their importance and the 
perceptions of these two groups were compared. Further 
comparisons were made with special subgroups of students 
grouped by class in college, leadership evidence, disci- 
plinary problem cases, and non-leaders. 

The respective ratings given each item by the students 
and by the counselors were compared by means of a t-test. 
The relationship between student and counselor total dis- 
tributions of mean ratings for the job functions and for the 
personality traits was studied by means of product-mo- 
ment correlations and rank-difference correlations. A 
determination of whether the student groups differed sig- 
nificantly among themselves in the rankings they gave the 
items was by means of Friedman’s analysis of variance 
of ranks. The relative importance given a specific item 
by the different groups as compared to the importance 
given others was shown by comparing ranks and position 
on the range of scores used by each group. 

Most job and personality items were rated as “impor- 
tant” and agreement between the perceptions of the students 
and counselors was high. For job functions r was .78; 
rho, .72. For the personality traits, r was .98; rho, .85. 
Both students and counselors rated top in importance the 
job functions pertaining to the counselor as a resource 
person, an aid in emergencies, and a stimulator of dormi- 
tory activities. The counselors rated as most important 
their function of helping with personal problems. The 
students rated this function together with other items 
pertaining to helping with personal growth significantly 
lower (t-tests significant at the .01 level for nine items) 
than did the counselors. 

Functions pertaining to what might broadly be termed 
proctoring received average or low ratings by both groups. 
Items pertaining to the more recent emphases in the resi- 
dence programs (the counselor’s contribution to the intel- 
lectual, cultural, and citizenship development of the stu- 
dent) were rated comparatively low by the students but 
were still in the upper half of the scale. The counselors 
attached more importance to these items. 

There were few class differences but freshmen tended 
to stress the counselor’s functions in helping with studies. 
The perceptions of the leaders were closest to those of 
the counselors and the ratings of the students classified 
as disciplinary problem cases had emphases quite differ- 
ent to those of other students. These non-conformists 
rated the areas of protection and information as the most 
important functions of the counselor and encouraging 
activities and helping with personal problems as least in 
importance. 

On personality traits there were no significant differ- 
ences in ratings given by the students and counselors. 
Both groups felt that the most important traits were emo- 
tionally mature, socially poised, and friendly; the least 












































important, high scholastic ability and scholastic achieve- 





and their residence counselors with respect to what they 
consider important for a residence counselor to do and the 
personality traits they believe she should have to function 
effectively. The subjects were students ih two large wom- 
en’s dormitories at the University of Minnesota and their 
half-time residence counselors who were graduate stu- 
dents. The graduate students were not systemically par- 
ticipating in an academic training program for personnel 
workers, but were studying in many different graduate 
fields. 

The students and their counselors rated 28 job functions 


ment. The disciplinary problem cases differed and rated 
dependable, approachable, and broadminded and tolerant 
as most important. 

There appeared to be good communication between the 
student and counselor participants in this residence coun- 
seling program. The main difference in perception per- 
tained to the counselor’s function in helping with personal 
problems, a function that the students rated significantly 
lower. The implications of this relate to the selection 
and training of residence counselors. 

234 pages. $3.05. Mic 58-208 
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A STUDY OF CLINICAL DIAGNOSIS AND PREDICTION 
BY MEANS OF VERBAL REPORT 
(VOLUMES I AND I) 


(Publication No. 24,673) 


Clyde Alvin Parker, Ph.D. 
University of Minnesota, 1957 


Only a few studies have been concerned with the thought 
processes of clinicians as they deal with case data. The 
present study was an investigation of some hypotheses 
related to counselors’ verbalized “thoughts” while attempt- 
ing to diagnose and predict. 

Method. Ten counselors of the Student Counseling Bu- 
reau were asked to do three things in each experimental 
session: (a) read materials in a case folder, (b) predict 
the client’s behavior in the next interview using a work- 
sheet as a guide, and (c) listen to a recorded counseling 
interview. There were three such sessions involving three 
successive interviews with the same client. The counselors 
were instructed to verbalize aloud all of their thoughts 
during each session. Two tape recorders were arranged 
so that the interview could be played on one and the coun- 
selor’s thought recorded on the other. 

The analysis. Three variables were established by 
judges to make possible the testing of the hypotheses. The 
first was a classification of the thoughts into Koester’s 
categories. The reliability of five judges was established 
by Cartwright’s Alpha at the .05 level. The second was the 
relative richness and diversity of the predictive model 
used by the counselors to make predictions. The reliability 
of three judges’ ranking of the predictions on this dimension 
was established by Friedman’s Xf at the .05 level. The 
third of these variables was the validity of the counselor’s 
predictions. Three judges formed a composite rating of 
the client’s behavior in the interview against which the 
counselors predictions were ranked reliably by the same 
three judges. 

Hypotheses and results. (1) The counselors would tend — 
more to interpret and synthesize data in early interviews 
and to form and evaluate hypotheses in later interviews. 
This hypothesis was not supported. On the contrary, it 
seemed that they used techniques appropriate to the data 
regardless of the amount of data previously encountered. 

(2) The diagnostic pattern revealed by Koester’s classi- 
fication of thoughts would be the same for all the coun- 
selors. This was supported for each session although a 
qualitative analysis showed wide individual differences in 
the mode of attack. 

(3) The diversity and richness of the predictive model 
would increase from one prediction to the next as more 
information was made available to the counselors. This 
was not supported; the only large increase occurred after 
the first interview. 

(4) The validity of the predictions would be positively 
related to the richness and diversity of the predictive 
model. The correlations (Rho) were positive in all five 
predictions, but significant in only two. 

(5) The validity of the predictions would be positively 
related to the percentage of the thoughts classified as an 
evaluation of a hypothesis. There was no support for this 
hypothesis. 

Conclusions. The most important of several limitations 
which restrict generalization from the results were: 

(a) listening to a recording is not the same as participating 














in the counseling relationship and (b) the predictions made 
here were restricted in nature. Certain implications for 
counseling nevertheless seem warranted. 

(1) Diagnosis seems to be a cyclical process of inter- 
preting information and synthesizing it with other infor- 
mation to form hypotheses which are later evaluated. It 
is not likely that these activities occur with regularity or 
in a sequence. 

(2) It is not likely that counselors add to a hypothetical 
predictive model as they must be alert to change their 
concepts of a client as the data warrant. 

(3) The similarity in the counselors’ perception of the 
client’s problems would indicate the feasibility of similar 
methodologies in working with a given client. 

(4) It seems likely that the content of a predictive model 
is more important than its richness and diversity as far 
as accurate predictions are concerned. 

Several suggestions for further research were noted. 

655 pages. $8.30. Mic 58-209 





PERSONALITY PATTERNS OF ADVANCED 
PROTESTANT THEOLOGY STUDENTS AND 
PHYSICAL SCIENCE STUDENTS 


(Publication No. 20,086) 


Clifford E. Schroeder, Ph.D. 
Michigan State University, 1956 


Relatively few personality studies have been conducted 
on candidates for the Protestant ministry. The need for 
greater research in this area is being recognized by 
Protestant educators who have the responsibility of select- 
ing and training future ministers. The urgency of this 
problem is disclosed by an increasing tendency for Prot- 
estant educators to turn to psychologists and psychiatrists 
for an evaluation of the prospective theology student as a 
part of his entrance requirements to graduate seminary. 
The objective of this study was to see if there are broad 
personality patterns which characterize Protestant grada- 
uate theology students. In order to have some basis for 
making judgments, they were compared with graduate 
students in the physical sciences. 

From the above discussion, the following hypotheses 
were subjected to experimental investigation: 

1. There are testable personality factors which dis- 
tinguish divinity students from physical science students. 

2. There is a significant difference in general level 
of adjustment between science and divinity students as 
determined by a certain check list. 

3. The value judgments of divinity students differ 
significantly from those of physical science students as 
measured by a certain test. 

4. Psychological test data will yield broad personality 
clues regarding divinity students which characterize them 
as divinity students. 

The sample for the study included two groups, fifty- 
five Protestant graduate theology students were selected 
from Anderson College, Oberlin College and the University 
of Chicago. Forty-five graduate physical science students 
were selected from Michigan State University. The 
fields of specialization represented in the latter group 
were: Agricultural Engineering, Chemistry, Chemical 
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course, or 10 clock hours of formal instruction on the use 
of audio-visual equipment only. In-service training rep- 
resented a limited amount of training received, after 
graduation, on equipment only. 

Other purposes of this study were to determine the 
desirability and nature of pre-service training in audio- 
visual aids as judged by the school administrators; the 
availability and adequacy of audio-visual facilities and 
services as reported by the school administrators; what 
influence, if any, the example of faculty use of auaio-visual 
aids in under-graduate training has upon the subsequent 
use of these aids; and the amount of pre-service audio- 
visual training deemed essential by both classroom teach- 
ers and school administrators. 

Data for this study were gathered from 210 graduates 
of the State University Teachers College, Plattsburgh, 
New York, and 84 school administrators, under whom the 
graduates were teaching. All of the teachers received 
their pre-service training from the writer. 

A paired-comparisons teacher-rating form and ques- | 
tionnaire for the administrators, and a questionnaire for 
the classroom teachers were the instruments used. From 
the data yielded and from college records, it was possible 
to group the teachers according to competency, amount of 
audio-visual training, and the extent of utilization of audio- 
visual aids. 

Data on the relationship between teacher competency 
and audio-visual training; teacher competency and audio- 
visual utilization; and various levels of audio-visual train- 
ing on various levels of teacher competency and audio- 
visual utilization were determined by chi square tests. 

1. There appears to be no relationship between pre- 
service audio-visual training and general teacher compe- 
tency. 

2. There appears to be a significant positive relation- 
ship between the extent of audio-visual training and audio- 
visual utilization; and between the extent of teacher com- 
petency and audio-visual utilization. 

3. Public school teachers generally feel that the use of 
audio-visual equipment and materials by faculty members 
during undergraduate training definitely influence their use 
of these aids in the field. | 

4. A large majority of both school administrators and 
classroom teachers believe a basic pre-service audio- 
visual course is necessary and should be required of all 
teachers. 

5. The basic areas of pre-service audio-visual train- 
ing recommended by the school administrators are essen- 
tially the same as those standards recommended by the 
Department of Audio-Visual Instruction, N.E.A., and by 
well known authorities in audio-visual education. 

6. In general, audio-visual facilities and service in 
the schools are inadequate. 

As this study indicates, if greater utilization of audio- 
visual materials and equipment in our schools: is to be 


Engineering, Electrical Engineering, Physics and Mathe- 
matics. 

The diagnostic instruments employed were the Group 
Rorschach and the Allport-Vernon Study of Values. 

The following general steps were taken in conducting 
the study: 

1. The Group Rorschach and Study of Values were ad- 
ministered to all subjects. 

2. The tests were scored and tabulated in convenient 
form for analysis. The Munroe Check List was utilized as 
the method of qualifying the Group Rorschach data. 

3. The test data was analyzed using appropriate statis- 
tical procedures. 

4. Some tentative hypotheses were formulated concern- 
ing broad personality patterns which characterized Prot- 
estant theology students. | 

The findings of this study supported the first, third and 
fourth hypotheses. The second hypothesis was rejected, 
since the results did not demonstrate a significant differ- 
ence in adjustment between theology and physical science 
students. 

The Group Rorschach yielded the following broad per- 
sonality patterns which seemed to characterize both divin- 
ity and physical science students: (a) Both groups were 
of above average intelligence and showed an exceptional 
ability to make generalizations in thinking. Physical sci- 
ence students express this ability in developing scientific 
theory while theology students express it in developing 
religious dogma and in theological speculation. (b) The 
data suggested that both groups experienced difficulty. in 
establishing warm interpersonal relationships. Theology 
students were prone to seek refuge in some formalistic 
way of life or organization. Physical science students may 
have found this same refuge in the objective and clearly 
defined rules of scientific procedures. (c) The behavior of 
theology students tended to be marked by passivity. and 
conformity as a reaction formation against deep seated 
feelings of hostility and rebellion. 

This study suggested that the minister’s role provided 
opportunities for resolving childhood conflicts with author- 
ity in a socially constructive manner. 
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The main purpose of this study was to determine what 
relationship exists between audio-visual training (pre- 
service and in-service), the competency of teachers as 
measured by the ratings of supervising administrators, 
and utilization of audio-visual materials in the classroom. 
In this study, pre-service training represented the training 
received as a result of taking a formal basic audio-visual 





realized, an important requirement is the need for more 
and better trained teachers. Most administrators queried 
in this study feel that a basic pre-service course should 
be required. The challenge to Plattsburgh and other 
teachers colleges with similar audio-visual instructional 
programs, seems to be clear--should not every prospec- 
tive teacher be encouraged to take a basic pre-service 
audio-visual course? 143 pages. $2.00. Mic 58-211 
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The study was an analysis of the weaknesses and 
strengths of the program at Virginia State College for the 
preparation of teachers for secondary schools. It was 
limited to examination of the cadet teaching program and 
of the areas of the college curriculum which contributed 
directly to the preparation of students for cadet teaching. 
It dealt specifically with an appraisal of the efforts of 
college and public school personnel in the teaching centers 
included’ in the study to provide experiences for the edu- 


cation of high school teachers during the 1948-49 and 1949- 


20 school years. 

The purposes of the study were: (1) to assay the value 
of the cadet teaching experiences provided for prospective 
high school teachers at Virginia State College, in order to 


The above-mentioned assumptions served as a spring- 
board for the formulation of twelve questions by which the 
program was evaluated: 


1. 


Are the practices of the cadet teaching program 
based upon sound, modern principles of education? 


- Does the cadet teaching program make use of the 


student’s general and professional education? 


. Does the cadet teaching program permit supervising 


teachers to make adequate evaluation of the students’ 
teaching competencies ? 


. Is the period of cadet teaching of sufficient length to 


permit the prospective teacher to become oriented 
to the profession? 


. Is the period of responsible teaching long enough to 


allow the cadet to demonstrate his mastery of teach- 
ing skills ? 


- Does the guidance provided by the administrative 


and supervisory staff make an effective contribution 


recommend improvements in the program on the basis of 
the findings; and (2) to develop among all concerned with 
teacher education in the larger Virginia State College 
community an interest in a continuing program of self- 
analysis, cooperatively formulated and executed, and open 
to revision during the process of evaluation. 

The study is based on the following assumptions: 


Be 


3. Democracy can be learned best through participation. 


Democracy in education is a unique way of living 
and working together. 


. An educational institution must believe in democracy 


as an intellectual basis for the organization of its 
everyday living and must practice it. 


4. Democracy and principles of learning demand that 


learning experiences be suited to the capacities, 
needs, and interests of the individual learner. 


. All men are capable of making contributions to 


society in the democratic process. 


. Suppression of ideas inhibits the educational process. 


7. Learning is an active process involving the inter- 


11. 


12. 


13. 
14. 


15. 


16. 


action of the individual with his environment. 


. A feeling of achievement is basic to the feeling of 


security. 


. Understanding an individual involves a knowledge of 


his past experience, his present environment, and 
a plus factor which projects itself into the future. 


. The physical, intellectual, and emotional aspects of 


an individual’s behavior function interdependently. 


The driving power for learning springs from a need 
felt by the learner. 


Learning is increased by the use of the problem- 
solving method. 


Knowledge is a tool and not an end in itself. 


Teacher education must strive to develop functional 
social values in prospective teachers. 


A teacher education curriculum must be geared to 
the needs of the community it serves. 


A program of education must be planned, executed, 
and evaluated cooperatively. 





to the cadet teacher’s growth and development? 


- Do the activities in which the cadet teacher engages 
during his period of directed teaching constitute 
effective means of promoting further growth and 
development in his teaching skills and competencies ? 


. Do the cadet teaching experiences better prepare 
the student to solve most of the problems he is likely 
to encounter as a teacher? 


. Do the materials used in the program contribute to 
the effective guidance and evaluation of the student’s 
professional activities ? 


. Do the cadet teaching experiences make a significant 
contribution to the development of emotionally stable 
teachers ? 


. Are the administrative and supervisory phases of 
the program so organized and executed that they 
contribute to the preparation of effective secondary 
school teachers ? 


12. Do the cadets make a definite contribution to the 
local school ? 


Four questionnaires designed to obtain value analyses 
of all phases of the general and professional backgrounds 
of cadets and of all phases of the cadets’ field experience 
were formulated and distributed to 173 cadets. These 
questionnaires were returned by 157 cadet teachers, 47 of 
whom had had one year of experience as regular teachers 
subsequent to their cadet-teaching activities; by the prin- 
cipals and staffs of 13 teaching centers; and by 414 high 
school students. 

Within the limitations set by a questionnaire study, the 
data compiled from the forms and focused against the 
criteria seem to indicate that the cadet teaching program 
had many merits. 


1. The practices of the program were based upon 
sound educational theory and, as measured by the 
behavior of the cadet teachers, merited a high de- 
gree of approval. 


. The cadet teaching program constituted an effective 
means of making use of the cadets’ knowledge of 
educational theory. 
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. The cadet teaching program permitted supervising 
teachers to make adequate evaluation of the students’ 
teaching competencies. 


. The cadet teaching period was of sufficient length. 


0. The period of responsible teaching was adequate in 
length. 


. The guidance provided by administrative and super- 
visory staff members made an effective contribution 
to the cadets’ growth. 


. The materials used in the program contributed to 
the effective guidance and evaluation of the students’ 
professional activities. 


. The cadets made a better than average contribution 
to the local school. 


The data also indicated weaknesses in the cadet teach- 
ing program. Plans should be formulated for improvement 
in the following areas: 


1. The provision of experiences for cadet teachers in 
more than one type of school, i.e., large and small 
and/or urban and rural 


. The revision of college scheduling policies so that 
the length of the cadet teaching period can be more 
nearly predicated upon the individuals cadet’s needs 


. The provision of a greater variety of experiences 
for prospective cadets in directing extra-class 
activities in order that they may understand the 
philosophy underlying the co-curricula program and 
gain the skills they need in order to give it proper 
guidance 


. Guidance of liberal arts majors in their choice of 
professional courses 


. Guidance of both liberal arts and education majors 
in their choice of course sequences in their minor 
teaching fields 


. Continuation of the program designed to clarify the 
need and significance of pre-cadet teaching experi- 
ences 


. Intensification of the screening process for cadet 
teachers, so that it may be made more effective, 
especially as it relates to personality and to emo- 
tional qualities 


. Education of the college community concerning the 
importance of effective guidance early in the pro- 
spective teacher’s career 


. The provision of activities which will make for a 
better understanding of the teaching-learning situa- 
tion. 


The data bearing on the phases of the cadet teaching 
program which measured up to the criteria favorably or 
failed to do so constitute valuable information for the future 
development of the program. 

It was evident as the study progressed that the base of 
cooperation between the college and the public schools was 
broadened. Those schools directly involved in the cadet 
teaching program developed a healthy respect for the ef- 
forts of the college to better prepare secondary school 
teachers. The staffs of those schools, in many instances, 





increased demands on the college for teaching materials 
and consultation services. The community supervisors 
showed their interest by attending meetings at the college 
at their own expense. The personnel of the teaching cen- 
ters showed that they felt free to volunteer constructive 
criticism of the cadet teaching program. 

It was the opinion of the head of the Appointments Bu- 
reau at Virginia State College that a greater number of 
graduates were employed in an increased number of school 
systems in the state as a result of the cadet teaching pro- 
gram. School superintendents were beginning to seek 
counsel from the Secondary Education Department in the 
employment of high school-teachers on the assumption that 
candidates would be recommended who were emotionally 
as well as professionally fitted for the specific schools 
under consideration. The examples cited would seem to 
show that the activities of the cadet teaching program have 
strengthened substantially the ties between the college and 
the public schools of the state. 

Another value which emerged from the program was 
that it supplied public school and college personnel with an 
approach to a common frame of reference regarding the 
purposes of education in general and teacher education in 
particular. Evidence of this appeared in the conferences 
held between school and college groups. The point of view 
of liberal arts instructors appeared to be greatly influenced 
by contacts with public school teachers, and the resultant 
growth has been making itself felt on and off the college 
campus. 

Finally, this program has demonstrated the value of 
the cooperative study of an ongoing program and has fur- 
ther documented the need to continue an organized program 
of evaluation rooted in sound educational principles. 
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High school students of geometry come under the influ- 
ence of teachers and textbooks which, almost without ex- 
ception, continue the tradition of accepting without ques- 
tion the ancient restriction to the straightedge and com- 
pass as an integral part of geometry. There is little 
evidence, as will be shown, in the literature of mathemat- 
ics and of mathematics-education to indicate that critical 
attention has been given to the role of Euclidean construc- 
tions in geometry and the teaching of geometry. Teachers, 
onthe whole, are notfamiliar enough with geometric con- 
structions and related ideas and concepts to assign to the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





158 EDUCATION 





classical restriction its proper role in the teaching of high- 
school geometry. Pupils continue to manipulate the 
straightedge and compass and to memorize model construc- 
tions, but they remain unaware of the arbitrary nature of 
the so-called “Platonic” restriction, of the meaning of 
“impossible” problems, and of the fact that other sets of 
geometric instruments might be, and indeed have been, 
used in construction work. 


Purpose and Limitations of the Study 

The purpose of this study is to investigate the role of 
geometric constructions in the past, to inquire into their 
importance in a modern course in plane geometry, and to 
present materials which will help teachers and prospective 
teachers to understand the nature of geometrical construc- 
tions and their place in the classroom. 

This study is confined to a consideration of elementary 
plane demonstrative geometry. It is further limited to 
materials and textbooks published mainly in the United 
States, with a few from Canada and Great Britain. Infor- 
mation was gathered from earlier as well as more recent 
plane geometry texts, works pertaining to the teaching of 
geometry, reports of important national committees on the 
teaching of geometry, articles appearing in the standard 
periodicals and journals of mathematics and matematics- 
education, and other similar works. 


Historical Background. 

It is generally supposed that Plato, who, like many of 
his contemporaries, thought the straight line and the circle 
to be the most perfect of all lines, was the first to restrict 
the instruments of geometry to just those which permitted 
the drawing of these lines, i.e. the straightedge and the 
compass. He also ruled out all measuring instruments 
and mechanical devices. 

The claim is frequently made that Euclid’s three postu- 
lates - that a straight line may be drawn from any point to 
any other point, that a segment may be prolonged in either 
direction in a straight line, and that a circle may be de- 
scribed about any center at any distance from that center - 
demand the exclusive use of the straightedge and the com- 
pass. Actually, these postulates demand only that we agree 
to accept the elementary constructions as being possible; 
they imply nothing as to instruments to be used, nor even 
that the constructions must actually be performed. 

There is no evidence that the early geometry of the 
Egyptians, which was largely informal, included any such 
limitation upon instruments and tools used in geometrical 
constructions as the restriction to the straightedge and 
compass. During the seventh century B.C., the geometrical 
knowledge of the Egyptians became known to early Greek 
scholars, and for the first time, deduction and logical proof 
found their way into geometry. During the period 600 
B.C. - 300 B.C., Greek philosophers and mathematicians 
gathered and studied a tremendous volume of geometrical 
facts, principles, and constructions. While some attempts 
were made to systematize portions of this geometrical 
knowledge, it remained for Euclid, about 300 B.C., to 
systematize and arrange practically all of the geometrical 
knowledge of his day into a logical sequence. This treatise 
came to be regarded by the Greeks as the standard work 
on elementary geometry. Its influence upon mathematical 
thought became so great that for two thousand years, to 
question any portion of Euclid’s Elements was to invite the 
charge of heresy. 








The Greeks were highly skilled geometers. They 
could perform a great number of constructions, some very 
complex, with straightedge and compass. But there arose 
in the course of investigations by the Greeks in transform- 
ing figures into others of equal area and in constructing 
regular polygons, several problems which defied all at- 
tempts at solution under the restriction they had placed 
upon the instruments. While these attempts led to other 
discoveries in geometry, it was not until the nineteenth 
century that the application of some of the more recently 
developed branches of mathematics to geometrical con- 
structions proved that it was impossible to “duplicate” the 
cube, trisect an arbitrary angle, construct a square equal 
in area to a given circle, and to construct certain regular 
polygons, using only an unmarked ruler and compasses. 
Many persons still think that all that is needed to solve 
these classical problems is sufficient skill in the use of 
the classical instruments; they do not realize that the 
Greeks had many solutions for these problems, but that all 
of those solutions violated the ruler-and-compass restric- 
tion. Geometry teachers should be entirely familiar with 
the whole concept of impossibility as it relates to geometric 
constructions. 

Other restructions might well limit the tools of con- 
struction to compasses alone, straightedge alone, straight- 
edge and one circle, parallel ruler, ruler with two edges, 
a pair of triangles, etc. It is necessary that geometry 
teachers become acquainted with several of these restric- 
tions, and gain further understanding of the arbitrary 
nature and the effects of any limitations. 


A Study of Geometry Textbooks 

Seventy plane-geometry texts, covering a span of 118 
years, were carefully examined for the ways in which the 
authors justify the classical restriction to their pupils. 

It was felt that this would best reveal the role of Euclidean 
constructions as conceived by these authors. All of the 
seventy texts adhere explicitly or implicitly to the 
“Platonic” restriction in the construction work of the 
course. Authors’ treatments of the classical restriction 
resolve themselves into seven main categories: (1) the 
restriction is not even mentioned, (2) the restriction is 
mentioned but not justified, (3) the restriction is justified 
on the basis of convention and historical usage, (4) the 
restriction is traced to postulates, either Euclid’s or 
others, (5) the restriction is justified on the basis of 
theoretical accuracy, (6) the restriction is justified on the 
basis of geometry being regarded as a game, and the 
restriction as one of the rules of the game, and (7) mis- 
cellaneous other justifications. 

Half of the seventy books fall into the first two cate- 
gories. Objections to the treatment of constructions listed 
in these two categories are raised on the basis that if a 
pupil is to be required to perform geometrical construc- 
tions, he should be furnished with a complete description 
of the tools he is to use; furthermore, he should know why 
he is limited to a particular set of instruments. Classifi- 
cation 3 is not convincing to students; they might well ask 
why progress is made in the tools used in other studies, 
as, say, biology, while it is forbidden in geometry. Pos- 
tulates merely state that we agree that some specified 
operation can be done; they do not demand the use of 
certain instruments, or even that the operation be per- 
formed. 

The theoretical accuracy of the ruler and compass is 
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not a valid argument for the use of these instruments, for 
in practice they result at best in an approximation to the 
desired results, and some constructions become so complex 
that the use of measurement or other means of approxima- 
tion give a better approximation than do the ruler and com- 
pass. Justification of the exclusive use of these two instru- 
ments on the basis of geometry being a game is not valid, 
either. Taxpayers do not send children to school to play 
games; and geometry is much more than a game to be 
played according to ancient rules which are out of tune with 
modern views of education. 

Under the heading miscellaneous other justifications the 
reasons given include, “we have decided not to rely on 
measurement as a geometrical method” and “the ruler and 
compasses reveal the theory of construction.” These rea- 
sons are not acceptable as justifications for the exclusive 
use of the classical instruments. The first one must be 
rejected because there still remain many other sets of 
instruments which do not depend upon measurement, and 
the second because, even if we knew for certain what was 
meant by the statement, the theory of construction would 
seem to depend upon the instruments chosen. 

The textbooks were also examined for authors’ treat- 
ment of several concepts closely related to Euclidean 
constructions. Six textbooks forbid the use of compasses 
to carry distances or lengths, and only half of the seventy 
texts specifically state that distances could be carried with 
the compasses. The problem of the trisection of any angle 
was referred to by fewer than half of the texts examined, 
and many of these presented an inadequate explanation of 
the problem. Construction of regular polygons is, on the 
whole, inadequately and incompletely discussed. Older 
texts concern themselves with only those constructions 
known to Euclid, while newer texts tend to indicate that 
not all regular polygons are constructible with ruler and 
compasses; but only a few texts correctly report the im- 
portance of Gauss’ work on regular polygons. Most of the 
texts include some work of the value of 77. Determination 
of the value of 77, tantamount to the problem of squaring 
the circle, is approximated in about two-thirds of the 
seventy texts by the ancient method of exhaustion, known 
a century before Euclid’s time. However, very few of the 
texts attempted to explain the relationship of this problem 
to the ruler-and-compass restriction. 

Several texts were guilty of errors relating to the role 
of the classical restrictions, and these were pointed out. 
Typical of these incorrect statements are the following: 
“There is no known method in geometry for trisecting any 
plane angle, and mathematicians believe the problem 
impossible”: “It is not possible to trisect any angle by 
means of straightedge and compasses. At least no one has 
succeeded in doing so”; “The compasses are used for 
drawing circles and for measuring line segments.” 








Study of Teaching Manuals, Committee Reports, Magazine 
Articles, and Other Works. 

Examination of the teaching manuals revealed that they 
pay relatively little attention to constructions, except to 
refer to them in a general way. They tacitly assume that 
ruler and compasses are in universal use in the classroom, 
and only three of the twenty manuals studied attempt to 
justify the restriction upon these instruments of construc- 
tion. Most of the manuals state or imply that construc- 
tions will aid the student in developing habits of neatness 
and accuracy, in understanding concepts and relationships 





of elementary geometry, and in smoothing the path from 
informal to formal geometry. The role of the classical 
restriction itself is not mentioned. 

A study of reports of fifteen important committees on 
teaching of geometry, issued during the past half-century, 
revealed that most of them pay no specific attention to the 
ruler-and-compass restriction, and make only general 
reference to constructions. Only one report, the Second 
Report on the Teaching of Geometry in Schools of the 
British Mathematical Association, attempts to justify the 
restriction. The teaching manuals and the committee 
reports do not constitute a source of information, for 
teachers or pupils, concerning the limitation on the instru- 
ments of construction and related concepts. 

Twenty books, discussed under the heading Miscellane- 
ous Other Works, concern themselves with the conse- 
quences of the restriction, rather than with its role, and 
discuss the impossible constructions and the proofs in 
impossibility. Ten of these twenty books discuss the 
origin of the limitation and its great influence upon mathe- 
matical thought; four of them compare geometry to a game; 
one of whose rules in the classical restriction; and six of 
them do not mention the restriction at all. 

More than 250 magazine articles on geometry and 
teaching of geometry were studied in the attempt to dis- 
cover the amount and kind of attention paid to geometrical 
constructions, with special reference to the classical 
restriction. Only one-third of these contained material 
which related to constructions, and nearly all of this con- 
sisted of historical descriptions and discussions of class- 
room projects. Use of the ruler-and-compass restriction 
is unquestioningly and uncritically assumed. Few of the 
authors feel the need to make direct reference to the re- 
striction of its role in geometry. Only one author states 
that the classical restriction is not the important aspect 
of geometry that tradition would have us believe it is. In 
Greek times this restriction actually defined the limits on 
the scope and content of plane elementary geometry as the 
study of those plane figures which can be drawn with the 
straightedge and compass only. 




















Summary. 

Compared with the nineteenth century, there has been 
some progress in the teaching of high-school geometry in 
the twentieth century. The “collapsing” compasses of 
Euclid were abandoned nearly fifty years ago; the number 
of propositions, ore required theorems and constructions, 
to be learned has dropped approximately 40 per cent since 
1900; and the required constructions of the total number of 
propositions in the texts has dropped from about 25 per 
cent in 1900 to about 16 per cent in 1950. There trends 
were caused primarily by changes in the psychology of 
teaching which occurred about the turn of the century and 
by the focussing of attention upon the aims and objectives 
of education. To spend a great amount of time in memoriz- 
ing constructions would be in conflict with modern theories 
of pedagogy and the philosophy of mathematical education. 

The active role of the ruler-and-compass restriction 
in mathematical history has already been played; the role, 
as a vital influence on mathematical thinking, is furnished. 
Mathematicians have completely described the ruler-and- 
compass constructions and the famous problems arising 
out of them. The only open question remaining is the proof 
of whether or not the number 65536, or 22" } 1 for n = 4, 
is the last prime in Gauss’ seauence. 
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Because the restriction has played such a large part in 
the mathematics of the ages, and because there are a few 
practical applications for some of the ruler-and-compass 
constructions, boys and girls should become acquainted 
with the famous restrictions in the same sense that we 
might be interested in any other important historical event 
which no longer occupies a foremost place in contemporary 
thinking. On the whole, despite some improvements, text- 
books and other works on geometry still do not explain 
sufficiently the concepts associated with Euclidean con- 
structions, nor do they adequately discuss the nature and 
role of the traditional restriction. Although several errors 
occurring in textbooks were pointed out, most authors are 
guility of incomplete, nor incorrect, information on con- 
structions. 

All prospective teachers of mathematics should have a 
thorough course in advanced plane geometry in addition to 
_ the usual subject matter sequence through differential and 
integral calculus. 

From the start of the course, high-school geometry 
students should make use of many kinds of geometrical 
instruments and from this concrete experience lead into 
the development of definitions, principles, problems, and 
nature of proof. The term “construction” should be re- 
served for work performed with straightedge and compass, 
and it should be studied to the extent that pupils learn the 
arbitrary nature of the restrictions, the character of its 
influence upon mathematical thought and the technique for 
performing some of the elementary ruler-and-compass 
constructions. 

The evidence uncovered by this study seems to indicate 
that we cannot justify either the exclusive or the prolonged 
use of the ruler and compass in a high-school course in 
geometry. To require pupils to adhere to this time-honored 
restriction is, in the words of Lazar, to perpetrate a hoax. 
To devote a small amount of time to Euclidean constructions 
and related concepts is essential, for the classical restric- 
tion has played too large a role in man’s philosophical and 
mathematical thinking to be ignored. But the amount of 
time devoted to them should be only a fraction of the amount 
of time devoted to such important and vital topics as, say, 
the nature of proof and the applications of geometry. 
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VISUAL-TACTUAL DEVICES: THEIR EFFICACY IN 
TEACHING AREA, VOLUME AND THE PYTHAGOREAN 
RELATIONSHIP TO EIGHTH GRADE CHILDREN 


(Publication No. 25,070) 


George R. Anderson, Ed.D. 
The Pennsylvania State University, 1957 


In this study an attempt was made to measure the 
efficacy of a kit of sixteen visual-tactual devices used in 
an eighth grade arithmetic unit involving areas, volumes, 
and the Pythagorean relation. In addition to this main 
problem, three sub-problems were studied. These were 
(1) do dull students profit relatively more or less from 
using visual-tactual devices than do bright students, (2) is 





there a relationship between the amount students use these 
devices and their achievement in arithmetic, and (3) do 
these devices change students’ attitudes toward mathemat- 
ics ? 

The population involved in the study consisted of 541 
eighth grade students in three suburban junior high schools 
near Lancaster, Pennsylvania. One-half the students, nine 
sections taught by three teachers, formed the experimental 
group. The other nine sections, the control group, were 
taught by two teachers. All five teachers were judged to 
be of about equal ability. 

All students used the same textbook, a 1955 edition. 
The first six weeks of instruction consisted principally of 
a review of fundamental operations. During this period no 
attempt was made to differentiate instruction. The review 
period was followed immediately by eight weeks of experi- 
mental instruction. All teachers were urged to teach for 
understanding. The main difference in instruction was 
that the teachers of the experimental groups used a kit 
of sixteen visual-tactual devices in explaining new mate- 
rial to the students and that these devices were available 
at all times to the experimental groups for self help and 
study. The control groups did not use any manipulative 
devices. 

The Otis Quick Scoring Mental Ability Test was admin- 
istered during the second week of the review period. A 
Progress test was given at the end of the review period. 
On the basis of these two tests 204 matched pairs of stu- 
dents were obtained. The criterion was the combined 
scores earned on a test on Surfaces, given at the end of 
three and one-half weeks of experimental instruction, and 
on a test on Solids and Right Triangles, given after an 
additional four and one-half weeks of instruction. A ques- 
tionnaire to determine students’ preference for their four 
major subjects was administered by guidance personnel 
during the second week of school and again at the end of 
the experimental instruction. Students in the experimental 
classes responded to a questionnaire which sought to 
determine (1) how much help, if any, was given by each 
device and (2) how often the students had used each device. 

Some evidence was found that visual-tactual devices 
aid in learning the section of arithmetic involved in this 
study. Differences were not significant at the five per cent 
level, but on both the criterion and retention tests the 
experimental groups consistently scored higher than the 
control group. 

The evidence as to whether students with relatively 
high mental ages profit differently from the devices ap- 
pears inconclusive. The girls with high mental ages in 
the experimental group scored higher, but not significantly 
so, on the criterion than did the corresponding girls in 
the control group. The mean score of boys with relatively 
high mental ages was approximately the same for both the 
experimental and control groups. Students with relatively 
low mental ages using the devices scored lower, not sig- 
nificantly, on the criterion than did the students who did 
not use the devices. 

There appears to be no relation between the amount 
students aver that used the devices and the scores earned 
on the criterion. Biserial correlations between the amount 
of use and the score on the criterion were 0.06 for girls 
and - 0.03 for boys. 

The use of the devices appeared to have little effect 
on student preference for mathematics. It is worthy of 
note, however, that mathematics enjoyed first place 
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among the four major subjects both before and after the 
experiments. 115 pages. $2.00. Mic 58-214 


THE PUBLIC SCHOOLS OF 
SUMTER, SOUTH CAROLINA 


(Publication No. 24,461) 


James Douglas Blanding, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: Arville Wheeler 


The purpose of this study is the systematic improvement 
of the public schools of Sumter, South Carolina. Recom- 
mendations for improvement are based upon a survey of 
the total situation. 

The school district includes the city of Sumter and its 
suburbs. The enrollment in 1955 was 8,414, nearly one- 
half Negro. The school staff consisted of 18 administra- 
tors and 280 teachers. The annual budget was approxi- 
mately one and a half million dollars. The school plants 
were valued at approximately $5,000,000. 

Sumter is an old community. The earliest free school 
in the settlement was begun by an Englishman named Wood- 
mason in 1766. Claremont Academy was established by 
General Thomas Sumter in 1786. Roberts Academy (1799) 
became Furman Academy -- the forerunner for Furman 
University. In 1857 there were 52 one-teacher free schools 
in Sumter County with an average annual budget of less than 
fifty dollars each. The present city school district (now 
designated “Number Seventeen”) was established in 1888. 

In all the years that folowed virtually no change was made 
in the length of the school day, length of annual term, or 
other basic features. In 1942 a legislative act made the 
local school board autonomous, with power to levy its own 
taxes. Subsequent statutues curtailed these powers. 

The school board is zealous in the discharge of its 
duties. Some of the board’s practices are unsound, e.g., 
it has no written policies, it maintains standing committees, 
meetings are not open to the public, and insufficient atten- 
tion is devoted to the curriculum. 

District Seventeen has received more than $1,600,000 
in building aid from the recently created State Educational 
Finance Commission. With these and local funds new 
buildings have been constructed, old plants remodeled, old 
sites enlarged, and new sites acquired. Altogether, 123 
classrooms have been added or renovated. 

Good features of the Sumter schools include: sound 
business practices, low bonded debt, high credit rating, 
higher than average local financial support, 83 per cent of 
budget allocated to instruction and only 2.5 per cent to 
administration, all cash receipts pooled in a single bank 
account which is audited annually, satisfactory classroom 
teacher loads, effective teacher procurement program, 
good public relations, attractive teacher welfare provisions, 
continuous planning for future needs, equalized facilities 
and opportunities, well-trained and experienced profes- 
sional staff, single salary schedule, democratic adminis- 
tration, well-maintained modern school plants with ample 
sites, improved pupil accounting and reporting practices, 
above average academic achievement, graduates above 
average in college achievement, unusual library facilities 





for white pupils, nutritious low-cost hot lunches for all, 


_ curriculum consultative services, low drop-out rates, 


broad high school offerings, regional accreditation of high 
schools, high Evaluative Criteria rating of Negro high 
school. 

Insufficient features include: low per-pupil expenditures, 
rising teacher loads, inadequate teacher salaries, an over- 
loaded curriculum, insufficient number of hours and days 
in the school term, insufficient number of administrative 
persons, low achievement and mental ability of Negro 
pupils, mass-production instruction, a one-track curricu- 
lum, inadequate in-service training, inadequate articulation 
of the grades, decline inthe basic skills atthe intermediate 
level, meager physical education program, deficient li- 
brary facilities for Negro elementary pupils, not enough 
pupil guidance, gaps in high school general education and 
specialized offerings, inadequate provisions for individual 
differences. 

An over-all plan for eliminating the inadequacies and 
reinforcing the desirable features of the Sumter schools is 
presented in the concluding chapter of this study. The 
resources for attaining the stated goals are available or 
can be acquired. The challenge is clear; the realizable 
rewards are genuinely worthwhile. 

322 pages. $4.15. Mic 58-215 





SELECTED PROBLEMS OF THE RURAL CLASSROOM 
WITH SOLUTIONS BY TEACHERS IN COLORADO 


(Publication No. 24,462) 


John Edgar Bothell, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: James L. Hymes, Jr.. 


The purpose of this study was to discover solutions to 
selected problems of the rural classroom in Colorado. 
The solutions presented were those of Colorado rural 
teachers. 

The literature of the field of rural education was read 
for the period from 1926 through 1955. A list of the prob- 
lems of the rural classroom mentioned by the various 
authors was compiled. Only problems concerned with the 
rural teacher on the job were selected. 

The problems were then submitted to a jury of rural 
teachers to validate them for the time of the study (1956) 
and the locale (Colorado). : 

The list of problems as revised by the jury was pre- 
sented to a carefully selected group of twenty-five Colo- 
rado rural teachers. Each of these twenty-five teachers 
was visited in his classroom and interviewed at length 
concerning practices or techniques which had enabled 
him to meet and solve the selected problems. 

The final list of problems was divided into three areas: 
The Rural School Plant; The Organization and Administra- 
tion of a Rural Classroom; and Teaching in a Rural Class- 
room. 

No attempt was made to evaluate the practices and 
techniques which the teachers offered as solutions to the 
problems. A practice or technique was presented in the 
study when it represented the consensus of the teachers 
interviewed; when in the opinion of the writer, it could be 
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adapted to rural schools generally; or when because of 
uniqueness it could be of help or inspiration to rural teach- 
ers similarly situated to the one from whom the suggestion 
came. 


Findings and Conclusions 


The rural school plant presents a challenge to the 
teachers’ resourcefulness. The teachers interviewed 
pointed out techniques for utilizing available space to better 
advantage, methods of supplementing the equipment provided 
for the school, and practices which they employed to keep 
the building and grounds clean and attractive. 

Administrative techniques for reducing the load of “too 
many grades and too many subjects” were presented. 

_ Schedule arrangements for recitations and study periods 
for schools with from two to eight grades in one room were 
discussed. The problem of a period of relaxation or early 
dismissal for primary children was considered. Such 
diverse problems as a lunch program, student participation 
in the government of the school, the professional life of the 
teacher, and the inclusion of a kindergarten in a rural 
school were reviewed in the light of teacher opinion. 

The rural teachers in Colorado who were interviewed 
offered the traditional subjects and employed traditional 
classroom methods. They felt that the so-called special 
subjects of music, art, dramatics, and physical education 
present most of the problems of teaching in a small school. 
The teachers also found the evaluation of pupil progress 
difficult. 

As a result of the reading of the literature, tabulating 
the opinions of the teachers of the jury, and interviewing 
the twenty-five teachers, conclusions were reached that: 

(1) there were certain identifiable problems which were 
faced by the teachers in the rural schools of Colorado; 
(2) the rural teachers in Colorado did not face as many 
problems as a reading of the literature would indicate; 
(3) the rural teachers of Colorado had solutions which sat- 
isfied them for many of the problems they faced; (4) the 
rural teachers of Colorado felt that certain of their prob- 
lems had no immediate solution. 

241 pages. $3.15. Mic 58-216 


CURRENT PRACTICE IN THE USE OF 
THE LIBRARY IN SELECTED JUNIOR 
HIGH SCHOOLS IN PENNSYLVANIA 


(Publication No. 24,738) 


Frederick R. Cyphert, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study was to determine the current 
practices in the use of the libraries in selected junior high 
schools in Pennsylvania with regard to the following: (a) the 
instruction given in the skills of library usage; (b) the pur- 
poses and extent of the use of library materials; (c) the 
effect of curriculum and teaching practices on library 
usage; (d) the working relationships of teachers and li- 
brarians; and (e) the effect of the physical aspects and 
the personnel of the library upon the utilization of its 
services. 

Because no other sources of data were available for 





investigating this problem, it was necessary to survey the 
junior high school librarians through the use of a ques- 
tionnaire. After an extensive validating study, the ques- 
tionnaire was furnished to all of Pennsylvania’s 94 librar- 
ians in segregated three-year junior high schools enrolling 
between 500 and 1500 students. From this group, 73 usable 
replies were obtained and have been included in this re- 
search. The data were summarized and interpreted de- 
scriptively by categories reflecting school size and curricu- 
lum design. 

The data show that virtually all of the schools surveyed 
offer some type of pre-planned library instruction. Nearly 
three-fourths of the schools give independently organized 
instruction, and 70 per cent include integrated library 
instruction in the program of studies. The teaching meth- 
ods employed in these courses are mostly conservative. 

The daily internal and external circulation of these 
libraries is approximately equal. Moreover, an average 
of 35 students visit the library each period. Slightly more 
than one-half of these students come as a member of a 
class or a group. They come primarily for recreational 
reading and research activities. 

The students of core, English, and social studies de- 
partments most often visit the junior high school library. 
However, only a fraction of the librarians can accurately 
describe the classroom teachers’ instructional methods 
which promote library utilization. 

Librarians spend little time in curriculum planning. 
However, pupils evidently experience few difficulties in 
getting to the library or in obtaining direct access to its 
resources. Passive devices outrank in importance all 
active publicity techniques of the librarian. 

Most of the junior high school librarians are certified 
and devote full time to the library. They spend all but 
24.5 per cent of their working time in professional duties. 
The materials collections of these schools approximate 
state standards, with the exception of an expanded fiction 
collection. These schools spend an average of $1.20 per 
pupil per year for library materials. 

The following general recommendations appear justified 
by the data gathered: 

1. The junior high school library should be more 
widely recognized in educational literature and practice as 
a distinct and specialized field of library endeavor. 

2. Teacher-training institutions of this Commonwealth 
should give increased attention to the study of library 
services, materials, and utilization in both curriculum 
and methods courses. 

3. Junior high school principals should study with their 
faculties the place of the library in facilitating superior 
instruction. They should also be active in providing 
between teachers and librarians the channels of communi- 
cation that are vital to the matching of needs with re- 
sources. 

4. Junior high school librarians, with the support of 
their principals, should spend a greater proportion of 
their time in curriculum study. 

9. The State of Pennsylvania, the colleges and univer- 
sities of the area, and the various national agencies con- 
cerned should take increased cognizance of the need for 
practical information and assistance in promoting the 
intellectual growth of early adolescents through the en- 
riching resources of the school library. 

234 pages. $3.05. Mic 58-217 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 163 





LINEAR MEASUREMENT INSTRUMENTS USED BY 
BEGINNING WORKERS IN SELECTED 
MANUFACTURING INDUSTRIES IN MASSACHUSETTS 


(Publication No. 24,226) 


Edward Thomas Donnelly, Ed.D. 
Boston University School of Education, 1957 


This study identifies the linear measurement skills 
which beginning male workers in manufacturing industries 
of Massachusetts should possess. It also indicates the 
consistencies or inconsistencies which exist between the 
linear measurement requirements of industry for beginning 
workers and the linear measurement which is taught in the 
public schools. 

An instrument was constructed which listed all linear 
measuring tools illustrated in the catalogs of leading tool 
manufacturers. This survey form was mailed to a repre- 
sentative sampling of companies in each of the 31 industries 
classified as “Manufacturing” in the 1950 census. Com- 
pleted survey forms were received from 343 of the 538 
Massachusetts companies contacted, a response of 63.75 
per cent. The information furnished by these industrialists 
was tabulated and 45 tools were identified as being used in 
the course of a month by beginning male workers in 50 or 
more manufacturing companies. The degree of precision 
with which industrialists desire their beginning male work- 
ers to measure were also tabulated. 

An educational survey instrument was constructed in 
which each of the 45 tools identified as being used most in 
a month by beginning male workers was illustrated and 
space was provided for the testee to write the correct name 
for that tool. The instrument also included illustrations of 
tool scales and settings to be read. This survey form was 
administered to 158 senior boys enrolled in five vocational 
schools and 182 senior boys enrolled in ten comprehensive 
high schools. The responses of the students tested were 
scored and the results tabulated for each group. 

Comparisons were made to determine whether any 
significant difference existed between the extent with which 
a beginning worker used a tool in industry and the extent 
with which vocational and high school seniors had some 
knowledge of it. Comparisons were also made to determine 
whether any significant difference existed between the 
extent with which each graduation on various scales was 
used by beginning workers in industry and the extent with 
which these scales were read correctly by the seniors 
tested. Differences were considered to be significant at 
the five per cent level. 

Analysis of the data led to the following conclusions: 


1. The eight tools which are most likely to be used 
by a beginning worker in a manufacturing industry 
during his first year of work were familiar to the 
majority of the seniors tested. 


. Many students have some familiarity with a tool but 
are unable to identify it by its proper name. 


. The majority of the seniors tested were able to read 
the graduations of a rule but were unable to read a 
vernier or micrometer scale. 


. Beginning workers in the Durable Goods industries 
are required to use linear measurement skills more 
than beginning workers in the Non-Durable Goods 
industries. 





0. Considerable discrepancy exists between the ability 
to recognize a tool and the ability to read or use 
its scales properly. 


. There was little difference between the response of 
vocational and high school seniors for most tools. 
High school seniors exceeded vocational school 
seniors with linear measuring tools used in drawing 
but vocational school seniors exceeded high school 
seniors with verniers and micrometers. 
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THE EFFECTS OF A SUMMER CAMP 
ARITHMETIC ENRICHMENT PROGRAM 


(Publication No. 24,466) 


Forrest Furman Evans, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: Harold Drummond 


One of the purposes of this experimental study on the 
effects of summer camp arithmetic enrichment program 
was to determine means of lessening the considerable drop 
in arithmetical abilities during the summer vacation. 
Thirty-boys from Camp Whooppee, Bloomington Springs, 
Tennessee received six weeks of camp arithmetic enrich- 
ment experiences in the summer of 1955 after having been 
individually paired with the Control Group which did not 
receive similar camp arithmetic enrichment experiences. 
The boys of the two groups were matched on the basis of 
age, intelligence, and arithmetic achievement scores from 
a May, 1955 pre-test using the Stanford Achievement Test 
in Arithmetic. : 

The boys of the Experimental Group participated in 
115 different camp arithmetic enrichment activities. A 
daily log was kept for each boy showing the type and num- 
ber of experiences, the arithmetical computation used, and 
whether pencil and paper were used in solving the arithme- 
tic enrichment experiences. At the end of the six week 
period, in August, an alternate form of the pre-test was 
administered to both groups as a post test. Comparison’ 
were made and analyzed, and the “t” Test was run to deter- 
mine whether or not there was a statistically significant 
difference between the Experimental and Control Group. 


Findings of the Study 


A statistically significant difference was found between 
the two groups, supporting the validity of the basic assump- 
tion that a minimum amount of meaningful arithmetic 
instruction and practice distributed over the summer vaca- 
tion will help maintain or increase arithmetical ability. 

The Experimental Group, which received the camp arith- 
metic enrichment experiences, lost three and three-tenths 
months in measured arithmetical ability between the pre- 
test and the post test; whereas the Control Group, which 
did not participate in the enrichment experiences, lost 
approximately nine months in measured arithmetical ability. 

A positive relationship was found between the number 
of arithmetic enrichment experiences participated in and 
the amount of arithmetical loss. In general the boys who 
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engaged in the greater number of experiences showed less 
loss in arithmetical ability during the summer. 

No appreciable difference was found in the number of 
logged arithmetic enrichment experiences between the boys 
of the upper and lower intelligence range. Boys with high 
intelligence quotients lost more than those with compara- 
tively low intelligence quotients. Experimental Group boys 
in the upper third of the intelligence range lost approxi- 
mately five months in measured arithmetical ability; 
whereas those in the lower third lost only one month. The 
Control Group boys in the upper third of the intelligence 
range lost approximately nine months in measured arith- 
metical ability; whereas those in the lower third lost eight 
months. 

There was less loss in arithmetic reasoning than in 
arithmetic computation. The Experimental Group lost 
approximately seven months in arithmetic computation 
and four months in arithmetic reasoning. This was prob- 
ably due to the fact that 65 per cent of the arithmetic en- 
richment experiences required no pencil and paper for 
solution, and the fact that the camp staff stressed reasoning 
processes in the- solution of the enrichment experiences. 

The basic computational functions most used in the . 
arithmetic enrichment experiences suffered little loss 
during the summer. A comparison of the percentages of 
the four basic computations, utilized in the camp experi- 
ences, with percentages of the achievement test loss or 
gain in the computational areas revealed a close relation- 
ship. The two most used computational functions of addi- 
tion and multiplication were used in the solution of 68 per 
cent of the experiences. These two most used functions 
accounted for only 20 per cent of the total measured loss. 

These findings indicate the educational value inherent 
in the utilization of real day-to-day experiences in main- 
taining arithmetic competence. 

168 pages. $2.20. Mic 58-219 


FACTORS INFLUENCING THE LEVEL OF 
DEPENDENCY IN THE CLASSROOM 


(Publication No. 23,930) 


Thomas Newel Filson, Ph.D. 
University of Minnesota, 1957 


A theory stating the conditions necessary for the main- 
tainance or increase in level of pupil dependency in the 
classroom was formulated with one derivation from that 
theory tested as the hypothesis of this experiment. Coor- 
dinations were made between the theoretical terms and the 
experimental operations with the hypothesis states in spe- 
cific form as: 


In an experimental session where the type of judgment 
demanded of the subjects is strange and where the 
experimenter is seen as a “teacher,” a pattern of ex- 
perimenter statements greater in percentage of tallies 
in Flanders’ categories six, seven, and eight (gives 
information, opinion, commands, and criticizes) and 
lesser in categories one, three, and four (accepts and/ 
or clarifies student feeling and ideas, asks questions) 
--pattern X--than another pattern, lesser in categories 
six, seven, and eight and greater in categories one, 
three, and four--pattern Y--will result in a greater 





choice of the alternative, “I would like Mr. Filson’s 
(the experimenter) help.” 


The experiment. Twenty-six randomly selected and 
assigned groups of six junior high students, two groups 
from each class, were brought to a room in their school. 
First they answered items designed to tap musical back- 
ground and student attitudes toward teachers in general. 

A letter was then read which contained the explanation of 
the task and procedure to be followed in scoring “how good” 
two groups of three selections of music were. The first 
group of selections was then played; afterward the subjects 
reported their scorings and the experimenter recorded 
them on a blackboard. The ensuing discussion always 
covefed the following topics: subject response to the 
strange situation, what the “correct” scorings were, and 
finally how they could improve their scoring of the next 
three selections. The experimenter made certain that 
certain ideas (subject matter content) were on the black- 
broad in each session. 

During all interaction in condition X, the experimenter 
took every opportunity to give commands, lectured more, 
and reacted to student-expressed ideas by either asking 
another question, giving information or opinion. In con- 
dition Y the experimenter avoided commands as much as 
he could and reacted to student-expressed ideas by accept- 
ing and/or clarifying them. A question regarding the 
clarity of the task was then administered. The second 
three selections followed, during which the subjects were 
asked whether they wanted the experimenter’s help in 
scoring the music. After the music, a brief discussion 
similar to the first was held. The subjects then answered 
questions pertaining to the importance of scoring the music 
correctly, perception of help given by the experimenter, 
liking of ine task, and foreknowledge of the task. The sub- 
jects then returned to their class. | 

Findings. Data were presented from which the following 
inferences could be made: categorization of experimenter 
statements were made with an acceptable degree of relia- 
bility; the two patterns of experimenter statements were 
significantly different between conditions, consistant within 
conditions, and congruent with the hypothesis; subject 
response to questions regarding their musical background, 
attitudes toward teachers in general and the experimenter 
in particular, and how clear the task was, were not signifi- 
cantly different between conditions. Conclusion: an ex- 
perimenter can be trained to teach in a “free-wheeling” 
discussion situation and still maintain a specified pattern 
of statements in terms of observation categories. 

Significant support of the hypothesis was obtained: 

(a) subjects in condition X chose the alternative requesting 
help significantly more often (Chi Square, p < .01) than did 
subjects in condition Y; (b) subjects in condition Y chose 
the alternative voicing no need of experimenter’s help 
significantly more often (Chi Square, p <,.01) than did 
subjects in condition X. 80 pages. $2.00. Mic 58-220 
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PRACTICES ADVOCATED BY SELECTED 
NATIONAL AGENCIES AND ORGANIZATIONS 
FOR IMPLEMENTING LOCAL PROGRAMS OF 

VOCATIONAL AGRICULTURE, 1836-1954 


(Publication No. 23,467) 


Otis Donald Meaders, Ed.D. 
Michigan State University, 1957 


Purpose. (a) Determine practices advocated by se- 
lected national organizations and agencies for development 
of local programs of vocational education in agriculture in 
the United States during the period covering approximately 
fifty years preceding 1955; and.(b) study relationships be- 
tween present-day concepts, a jury’s reactions to the con- 
cepts, and practices advocated from 1941-1954 for develop- 
ment of local programs. 

Method. Publications were analyzed and compared from 
seven organizations and agencies whose leadership func- 
tions were primarily national in scope. Selected leaders 
in educational administration and agricultural education, 
as a jury, were asked to give their reactions to each of 
forty-nine present-day concepts. Present-day concepts, 
jury reactions, and practices advocated were compared. 

Findings and interpretations. Official publications by 
the selected groups dealing with agricultural education in 
public schools were listed chronologically by source in 
the appendices. The bibliography included 185 items. 

Programs of vocational education in agriculture, ac- 
cording to the practices advocated, have always been in- 
tended primarily for those in or desiring to engage in 
farming. 

Except prior to 1910, vocational agriculture has been 
advocated as an integral part of public high-school pro- 
grams. Recommended content for local programs expanded 
from classroom instruction and home-project work during 
1911-1916 to classroom instruction, broadened farming 
programs, farm mechanics, a chapter of Future Farmers 
of America, and an advisory council during 1941-1954. 

Recommendations shifted from emphasizing home- 











projects as a method of teaching to methods of developing 
farming programs. 

Methods advocated for determining the instructional 
program shifted from reliance on experts in technical 
agriculture to involvement of students, parents, and advi- 
sory groups. Recommendations changed from the logical 
to the psychological basis for organizing the subject matter. 

Farm mechanics instruction was not generally advo- 
cated as an integral part of all programs until 1941-1954. 
Activities of agricultural clubs or Future Farmers of 
America Chapters, when advocated, were always recom- 
mended as a method of teaching. 

Relatively little leadership was given through official 
publications to practices for measuring and evaluating 
results in agricultural education until 1941-1954. 

Agricultural education, especially vocational education 
in agriculture, was of concern to more and different organ- 
izations, groups, and agencies in the earlier years than 
in later years. 

The jury tended to “agree” with all concepts except 
those dealing with (a) related agricultural occupations, 

(b) who should be enrolled, (c) time for offering most of 
the on-farm instruction, and (d) kind and place of super- 
vised experiences. 

Practices advocated during 1941-1954 tended to “agree” 
with all concepts except those dealing with (a) time for 
offering most of the on-farm instruction, and (b) including 
instruction to assist students enrolled in making a voca- 
tional choice. 

If vocational agriculture should be an integral part of 
public high schools, there should be active involvement of 
more national groups rather than fewer for leadership of 
the program. 

If vocational agriculture is to serve only those in or 
preparing to enter farming, consideration should be given 
by national groups to development of programs to serve 
needs of those preparing to enter agricultural occupa- 
tions closely related to farming. 
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ENGINEERING, GENERAL 


THE EFFECT OF RESIDUAL STRESSES ON THE 
BUCKLING STRENGTH OF STEEL COLUMNS 


(Publication No. 24, 166) 


Kenneth H. Lenzen, Ph.D. 
Purdue University, 1957 


Major Professor: Dr. John E, Goldberg 


The purpose of this investigation was to study the 
effect of residual stresses on the buckling strength of 
structural steel columns and to examine the validity of 
the generalized tangent-modulus theory. This investiga- 
tion deals specifically with the effect of residual stresses 
on pin-ended columns which were forced to fail in the 
strong direction. 

Throughout this series of tests, 4" x 4" light columns 
weighing 13.0 pounds per foot were used. These rolled 
sections were 21 feet long and were rolled from Man-tan 
steel. 

In order to have contrel of the residual stresses, the 
columns were heated to 1200° Fahrenheit. The outside 
faces of the flanges were then quenched with ice after 
being withdrawn from the furnace. This treatment pro- 
duced a minimum residual compressive stress of more 
than six tenths of yield stress at the tips of the flanges. 
The residual stress had a major effect on the buckling 
strength; that is, the other effects such as straightness, 
end moment, and lack of homogeneity were small as com- 
pared to the effect of residual stresses. 

Residual stresses were induced in three 21-foot sec- 
tions, and a fourth length was stress-relieved for control 
tests. From each of the lengths, material was allocated 
for tension and compression coupon tests, for a compres- 
sion test of the section, for measurement of residual 
stresses at three cross sections, and for two column 
tests. 

Various methods of measuring the residual stresses 
were tried, but the most satisfactory method was the use 
of mechanical gages with the relaxation procedure. The 
distribution of the residual stresses consisted of a high 
compressive residual stress at the edges of the flanges 
varying to a relatively small tension at the center of the 
flanges. The web had in all cases a high tensile stress 
which was relatively constant through the depth of the 
section. The compressive stresses at the tip of the 
flanges were always above 30,000 psi or 0.6 of the yield 
stress, 

The theoretical buckling strength, if failure was in the 


strong direction, is equal tou Fe where I, is the elastic 


moment of inertia; that is, the moment of inertia of mate- 
rial that is below the yield point. This modification of 
Euler’s equation was derived by W. R. Osgood’ and is 
verified by the six columns tested here. Throughout the 
investigation, this equation is defined as the modified 
Euler formula. 


The calculations of the elastic moment of inertia re- 
quired the use of a) the residual stress distribution or 
b) the section load-strain curve, The inability to fully 
define the distribution curve of the residual stresses 
made the use of the section load-strain curve the more 
satisfactory of the two approaches. In addition, the eval- 
uation of the elastic moment of inertia was more accurate 
and required fewer calculations when based upon the 
Slope of the load-strain curve of the section than by the 
distribution chart of the residual stress, 

In the tests of the columns, deflection and strain 
readings were taken so that corrections could be made 
for lack of straightness in both directions, restraint on 
the rollers, and length of column. 

The following table compares the anticipated critical 
load obtained by the modified Euler equation to the actual 
corrected buckling load on the column. 


Spec. Length of Theoretical Corrected Maximum Comp. 
No. Column Load Buckling Residual 
Inches Pounds Load Stress 
Pounds 


la 100.96 
1b 50.24 
2a 120.5 
2b 70.5 
3a 78.4 
3b 146.0 
4a 95.6 
4b 136.75 


120,000 
155,000 
110,000 
141,000 
117,000 

74,000 
173, 300 
162,400 


118,700 
152,000 
112, 200 
143, 400 
121,000 
75,800 
235, 000* 
162, 600* 


40 Ksi 
40 Ksi 
34 Ksi 
34 Ksi 
38 Ksi 
38 Ksi 
Stress 
Relieved 








*The annealed columns probably failed inelastically. By 
the secant formula the maximum stress at failure was 
46,400 psi and 46,800 psi respectively for specimens 4a 
and 4b or just above the material yield point of 46,000 psi. 
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SOLUTIONS OF THE NAVIER-STOKES EQUATIONS 
FOR TWO AND THREE-DIMENSIONAL VORTICES 


(Publication No. 23,815) 


Coleman duPont Donaldson, Ph.D. 
Princeton University, 1957 


In an attempt to better understand the flow in a driven 
viscous vortex, the existing solutions of the Navier- 
Stokes equations for two-dimensional vortex motions are 
reviewed and discussed in some detail. It is shown that 
to calculate the tangential velocity distribution ina 
driven vortex it is necessary to consider three-dimen- 
sional solutions of the Navier-Stokes equations. 
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A solution of the Navier-Stokes equations is developed 
for the radical, axial, and tangential velocity components 
of a three-dimensional driven vortex whose tangential ve- 
locity component is a function of the distance from the 
center of the vortex alone. 162 pages. $2.15. Mic 58-223 


TWO PROBLEMS IN ONE-DIMENSIONAL 
GAS DYNAMICS: 
1. INITIAL BEHAVIOR OF A SPHERICAL 
RAREFACTION WAVE. 
2. SHOCK REFLECTION IN A CLOSED TUBE. 


(Publication No. 24,804) 


Karl A, Faymon, Ph.D. 
Case Institute of Technology, 1957 


1. The initial behavior of a spherical rarefaction 
wave is investigated by allowing an initially quiet gaseous 
sphere to expand into a vacuum, The ensuing motion in 
different regions of the x,t-plane is investigated by seek- 
ing solutions to the spherical equations of motion in the 


form of power series for the particle and sonic velocities. 


The motion in the x,t-neighborhood of the vacuum 
boundary at t = 0 is presented as a series expansion in 
powers of t. The solution in this neighborhood is given up 
to the second order in t for a general gas and up to the 
third order for the special case of air. | 

The motion in the x,t-neighborhood of the head of the 
inward traveling rarefaction wave is given as a power 
series expansion in terms of the distance normal to the 
rest characteristic which forms the head of the wave in 
the x,t-plane. This solution is given up to the second 
order for a general gas and up to the third order for air. 

The point at which the head of the inward traveling 
rarefaction wave reaches the center of the sphere and is 
reflected is a singular point of the equations of motion. 
The motion in this neighborhood is investigated before 
and after reflection. 

The flow field was also calculated numerically by the 
method of characteristics, and a comparison of the nu- 
merical results with those obtained analytically is given. 

The motion in the neighborhood of the cylinder axis 
for the analogous cylindrical case is also investigated. 
The method used is similar to that of the spherical case, 
but the investigation in this case is not as detailed as that 
of the spherical case. 

2. For a gas with cp/c, = ¥ = 3, the shock motion that 
takes place in a closed tube after breakdown of the con- 
tinuous phase of the motion is investigated. The motion 
is assumed to start from rest as a consequence of a pre- 
assigned linear distribution of the sonic speed. For the 
case where the breakdown of the continuous phase occurs 
at one of the ends of the tube, a solution is presented that 
describes successive shock reflections until the motion of 
gas in the tube is damped out after infinitely long time. 
This solution is characterized by regionally homentropic 
flow regions before and after every shock, although the 
conditions before and after these shocks are non-uniform, 
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AN AERODYNAMIC ANALYSIS OF A SINGLE-BLADED 
ROTOR IN HOVERING AND LOW-SPEED FORWARD 
FLIGHT AS DETERMINED FROM SMOKE STUDIES 
OF THE VORTICITY DISTRIBUTION IN THE WAKE 


(Publication No, 23,823) 


Robin Bryant Gray, Ph.D. 
Princeton University, 1957 


A semi-empirical theory is presented for determining 
the spanwise aerodynamic loading on a single-bladed hel- 
icopter rotor in hovering and low-speed forward flight. 
The theoretical portion of the method employs the classi- 
cal vortex theory for which the position in space of the tip 
vortex is required for analysis. It is shown that for the 
hovering case, the position can be theoretically deter- 
mined to a good degree of accuracy and the results are 
compared with experiment. However, for the low-speed 
forward flight case, the necessary parameters for de- 
scribing the position in space of the tip vortex were de- 
termined from a series of smoke studies in which smoke 
was introduced into this vortex and the resulting flow pat- 
terns were photographed. Charts are presented of the 
results of these studies and a semi-empirical method is 
developed for calculating the aerodynamic loading. Sam- 
ple calculations of the component of the induced velocity 
normal to the tip path plane are made and the spanwise 
aerodynamic loadings are computed for the hovering 
flight case and for two blade azimuth positions in forward 
flight. It is shown that the integrated theoretical loadings 
in all cases are within one per cent of the measured total 
thrust and that the shape of the loading curve corresponds 
in a general way, with the actual shape. 

110 pages. $2.00. Mic 58-225 


EFFECT OF TURBULENCE ON RADIATION 
INTENSITY FROM PROPANE-AIR FLAMES 


(Publication No. 23,834) 


Richard R. John, Ph.D. 
Princeton University, 1957 


This research dealt with the question of the basic 
mechanism of combustion and flame propagation in high 
output burners of the ramjet type. For this purpose, ex- 
periments were performed on a rectangular-section 
straight duct combustion chamber through which flowed a 
combustible stream of premixed air and propane at ve- 
locities up to 150 feet/sec. In practical combustors of 
this general type, high flame propagation velocities are 
always observed, and such rates are always associated 
with high intensities of turbulence in the approach flow. 

The effect of turbulence on flame radiation intensity 
was measured in order to determine the extent of possi- 
ble interaction between the mixing process and the chem- 
ical reaction. It was thought that such interaction might 
reveal itself by an observable change in the chemilumi- 
nescent energy radiated per unit mass of fuel burned. 

The radiations emitted by a series of open and en- 
closed premixed propane-air flames were measured with 
a calibrated photo-multiplier through three narrow-band 
(100 A) interference filters centered, respectively, at 
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4500 A for CO background radiation, at 4300 A for CH ra- 
diation, and 5150 A for Cz radiation. In each case, the 
presence of the turbulence served to reduce the intensity 
of the emitted radiation. The reductions ranged up to 35 
percent at fuel-lean equivalence ratios and at the highest 
intensities of turbulence. 

The results indicate that for turbulence intensities of 
the order of 5-10 percent at stream velocities about 100 
feet/sec, turbulent mixing does modify the chemical 
reaction processes in the flame zone. However, upon 
‘comparison of the observed reduction with other influ- 
ences on flame radiation, e.g. preheating or change in 
fuel-equivalence ratio, it was noted that the effect of tur- 
bulence is comparatively small. This relative insensitiv- 
ity of emitter concentration to turbulence is taken to indi- 
cate that the time for the combustion of each element of 
fuel is of the same magnitude or shorter than the time for 
local environmental changes in the flame zone. The mag- 
nitude of the reduction in the emitted radiation is inter- 
preted in terms of the ratio of the “chemical time” to the 
“mixing time”. For the flames investigated it is con- 
cluded that this ratio probably does not exceed unity. 

This idea can be pursued further. For a combustor 
that displays only a mild reduction in emitted radiation it 
can be inferred that the rate of mixing of burned and un- 
burned elements of combustible is slower than the rate of 
chemical energy release. Therefore, the rate of energy- 
release is controlled by aerodynamics and not by chemis- 
try. The relative insensitivity of the radiation and the 
energy-release patterns in the lightly-loaded combustor 
to fuel reactivity, pressure-level and velocity confirms 
this hypothesis. 

Finally, the relatively small interaction between aer- 
odynamics and emitter-chemistry leads to the possibility 
that measurements of visible radiant energy might be 
used as an indication of local combustion intensity and 
equivalence ratio. The technique has been used to ex- 
plore the phenomenon of preferential diffusion in the wake 
of bluff-body flameholders. It is shown that measure- 
ments of the visible radiation emitted in a region of ac- 
tive combustion can lead tq information on the local com- 
bustion pattern which cannot be obtained easily by other 
methods, e.g. chemical sampling. 

283 pages. $3.65. Mic 58-226 


DETERMINATION OF COMBUSTION TIME LAG 
PARAMETERS IN A LIQUID BIPROPELLANT 
ROCKET MOTOR 


(Publication No. 23,845) 


George B. Matthews, Ph.D. 
Princeton University, 1957 


The importance of time lag parameters in a system- 
atic study of combustion instability in liquid bipropellant 
rocket motors is emphasized in a review of early treat- 
ments of this phenomenon, Useful application of any such 
treatment is dependent upon the ability to determine reli- 
able values for these time lag parameters. It is the pur- 
pose of this study to develop a theoretical model of the 
combustion process amenable to experimental verifica- 
tion and to evaluate the parameters defined therein by 





laboratory measurements under actual rocket motor op- 
erating conditions. 
Crocco’s concept of such a combustion time lag and 


' its dependence upon chamber conditions is discussed, and 


complex equations are derived by one-dimensional analy- 
sis for two theoretical models of a rocket combustion 
chamber having such a time lag. Both models represent 
low-frequency, Ssmali-amplitude oscillations in chamber 
pressure and injection flow rates. The exit boundary 
condition is given by “nozzle impedance” relations for 
flow through a conical exhaust nozzle with non-isentropic 
oscillations in gas properties at the entrance. Changes in 
flame temperature resulting from small variations in in- 
stantaneous mixture ratio are considered, but the effects 
of such variations on the time lag, the position of com- 
bustion front, and the generation of reflected waves at the 
nozzle are neglected in both analyses. 

The simplified model approximates the actual com- 
bustion distribution by a discontinuous front at a fraction 
(1 —/) of chamber length. Derivation of the combustion 
equation is based upon the mass conservation rule applied 
collectively to the gas produced, contained in, and ex- 
hausted from the chamber as a whole. The refined model 
is developed from an extension of Crocco’s analysis to 
include the condition of oscillating injection flows. An 
arbitrary form of combustion distribution is introduced, 
and the equations for chamber pressure and gas velocity 
are derived for the case of moderate frequency, neutral 
oscillations. These derivations are based upon principles 
of mass, momentum, and energy conservation, the perfect 
gas law, a droplet dynamics equation, and a burning rate 
equation involving the aforementioned time lag concepts. 
An order of magnitude analysis and an iterative scheme 
are employed to extrapolate these equations to low fre- 
quencies, Final solutions for the time lag and the inter- 
action index between chamber pressure and time lag are 
obtained by the application of the aforementioned nozzle 
boundary condition. The final combustion chamber equa- 
tions resulting from both theoretical analyses are com- 
pared term-by-term, and a combined model is formed 
from both equations, following the form of the simplified 
model and embodying correction factors derived from the 
refined treatment. 

The quantities to be determined experimentally as in- 
puts for the theoretical analysis and the methods for ob- 
taining these data are discussed. The design and opera- 
tion of a modulating unit producing sinusoidal injection 
flow oscillations are described, and the experimental im- 
plications of near-constant instantaneous mixture ratio 
restrictions are noted. The actual measuring vehicle and 
its auxiliary equipment are mentioned, along with detailed 
account of the sensing, transducing, and recording instru- 
mentation utilized in the measurements. 

Calculation procedures employed in the reduction of 
primary data and in their application to the complex com- 
bustion chamber equation are outlined. Measured values 
of chamber and injector pressure oscillations, steady 
state gas velocity distributions, and steady state combus- 
tion and flow parameters are presented for motor opera- 
tion at three chamber pressure levels of 300, 450, and 
600 psia over a range of modulating frequencies from 60 
to 250 cycles per second. The results of two calculation 
procedures are presented in tabular and graphical form 
as values of rocket chamber transfer function, mean 
chamber gas residence time, average position of the 
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combustion “front”, mean total combustion time lag, sen- 
sitive portion of this time lag, and index of interaction 
between time lag and chamber pressure. Finally, these 
results are criticized with regard to their validity and 
accuracy, and conclusions are drawn regarding the gen- 
eral applicability of the theoretical model and experi- 
mental methods. 300 pages. $3.85. Mic 58-227 


TRANSVERSE WAVE AND ENTROPY WAVE 
COMBUSTION INSTABILITY IN LIQUID 
PROPELLANT ROCKETS 


(Publication No. 23,861) 


Sinclaire M. Scala, Ph.D. 
Princeton University, 1957 


Coupled with the demand for liquid propellant rocket 
powerplants of even higher performance, and consequent- 
ly, the development of high energy release combustion 
chambers, there has arisen a problem which has contin- 
ued to grow in importance. The problem which can arise 
in any ducted burner is the phenomenon of combustion in- 
stability, which is considered to consist of regular peri- 
odic oscillations in chamber pressure which are main- 
tained in some manner by the combustion process. 

Oscillations of pressure and hence of all dependent 
thermodynamic and fluid dynamic variables are highly 
undesirable since mechanical or thermal failure may en- 
sue shortly. The presence of combustion instability ad- 
versely affects the life and reliability of the rocket motor, 
and hence it is necessary that a better understanding of 
the coupled physico-chemical processes be achieved so 
that the conditions which promote this detrimental form 
of combustion may be determined and consequently 
avoided, controlled or eliminated, 

Although there have been other attempts at classifica-_ 
tion, the frequency spectrum in which combustion insta- 
bility occurs, can be conveniently separated into three 
parts denoted low, intermediate and high frequency insta- 
bility respectively. This appears to be a natural division 
since the coupled wave processes governing each of these 
three types are different, and hence lead to different 
characteristic frequencies, 

In the analysis presented here, two distinct problems 
are treated. The first deals with a treatment of high fre- 
quency transverse mode instability in which the first tan- 
gential mode is of primary interest. The second deals 
with a theory of combustion instability in the intermediate 
frequency range, which is characterized by the appear- 
ance of entropy waves in the chamber. 

The equations of motion governing the unsteady flow 
in a liquid bipropellant rocket are first derived, and 
Crocco’s concept of the sensitive time lag is utilized to 
obtain the characteristic equation describing the unsteady 
behavior of the rocket system, . 

A universal solution is obtained for the eigenvalues of 
the entropy wave theory and the transverse mode stability 
limits are determined for a particular rocket motor. 

In view of the complicated form of the solution, it is 
concluded that it is unlikely that the general behavior of 
of arbitrary rocket systems, consisting of injectors, 
combustion chamber and exhaust nozzle, will be 





established without a major effort along the lines of addi- 
tional numerical computations. 
151 pages. $2.00. Mic 58-228 


AN EXPERIMENTAL INVESTIGATION OF THE 
TWO-DIMENSIONAL MAGNUS EFFECT 


(Publication No. 24,810) 


William M,. Swanson, Ph.D. 
Case Institute of Technology, 1957 


The magnus effect concerns a body of revolution ro- 
tating about its axis of refolution and traveling through a 
fluid such that its axis is at an angle with the flight direc- 
tion or trajectory. A fluid dynamic force component, the 
“Magnus lift force”, is produced as a result of the inter- 
action of the circulation (arising from the spin) with the 
component of the free stream velocity perpendicular to 
the spin axis. 

In this report, the simplest configuration of a rotat- 
ing, infinitely long cylinder with its axis of rotation per- 
pendicular to the direction of the wind stream is consid- 
ered, Experimental values of lift and drag coefficients 
as a function of the ratio of peripheral to wind stream 
velocity and of the Reynolds number (based on cylinder 
diameter and free stream velocity) are presented over a 
wider range of variables than previously available. Lift 
and drag coefficients are obtained for velocity ratios 
ranging from zero to 17 and Reynolds numbers from 
3.6 x 10° to 5 x 10°, bracketing the critical Reynolds num- 
ber region. Some previous results have indicated a max- 
imum value for the lift coefficient occuring at velocity 
ratios somewhat above 4, but these results were obtained 
with finite aspect-ratio cylinders. No maximum lift coef- 
ficient was obtained in the present set of experiments 
even though the velocity ratio was extended to a value of 
17 at which point the lift coefficient had a value of 14.7 
and was still increasing at a constant rate. 

Velocity and pressure data are presented for the 
boundary-layer and essentially irrotational-flow regions 
around the cylinder for values of velocity ratios of 1 and 
2. Static pressure distributions around the cylinder were 
obtained for two values of velocity ratio. These are 
compared with the pressure distributions calculated from 
potential flow theory, the circulation being determined 
from the experimental lift coefficient. Pitot-static sur- 
veys were made at 30° intervals around the cylinder from 
the cylinder surface to a distance of one-third of the ra- 
dius out from the cylinder yielding total and static pres- 
sure profiles in both the boundary layer and potential flow 
regions. Velocity profiles were determined from these 
data and compared with profiles calculated from poten- 
tial-flow theory as described above. 

All the data presented herein are compared with pre- 
vious results available. 

There is at present no satisfactory method for solu- 
tion to any analytical formulation of this problem. Refer- 
ences are given to some of the analytical approaches that 
have been made. 

The data presented are for the case of truly two- 
dimensional flow. It is felt that these data can be used 
for experimental verification of any future analytical re- 
sults that may be forthcoming. 
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The results obtained are qualitatively analyzed in the 
light of the boundary layer theory and some of the analyt- 
ical attempts that have been made. 

212 pages. $2.75. Mic 58-229 


LONGITUDINAL COMBUSTION INSTABILITY 
IN A DUCT WITH OBLIQUE FLAME FRONT 


(Publication No. 23,884) 


Marcel Vinokur, Ph.D. 
Princeton University, 1957 


Through-flow combustion systems often encounter in- 
stability due to the excitation of organ-pipe oscillations. 
Existing theories of this phenomenon are usually based on 
an extension of Rayleigh’s criterion, and are limited to 
one-dimensional flow with concentrated combustion. 
Isentropic oscillations and acoustic end conditions are 
normally assumed. An analysis is presented which re- 
moves the above restrictions, is relatively free of em- 
pirical assumptions, and arrives at stability criteria 
which are applicable to realistic configurations. Only in- 
trinsic, linear instability associated with longitudinal 
modes is considered. 

The model for the combustion chamber is a constant- 
area duct which is spanned by an oblique flame front. 

The length of the flame region is assumed to be large 
compared to the duct width, and consequently the flow is 
considered to be two-dimensional. The flow equations 
are made quasi-one-dimensional in each gas region and 
are then combined, using the relations which hold across 
the flame front. An explicit solution of the steady state 
equations is obtained for the case of small Mach number. 
Excellent agreement is found with flame shapes calcu- 
lated numerically using the full two-dimensional equa- 
tions. 

Equations governing small disturbances are obtained 
by means of a linearized, unsteady perturbation. These 
equations, in turn, are treated as a perturbation of the 
acoustic equations for small Mach number. An approxi- 
mate zero order solution can be found in terms of tabu- 
lated functions. The first order correction follows from 
a simple integration. The stability criterion can then be 
expressed in a simple relation which exhibits clearly the 
influence of each parameter that can be varied. The de- 
pendence of these parameters on the chamber configura- 
tion is presented graphically for a typical case. 

Various end conditions are investigated. They include 
free exhaust and a supercritical nozzle at the downstream 
end, and inflow from a large reservoir and a supersonic 
diffusor at the upstream end. An analysis of the effect of 
the diffusor on the chamber oscillations is presented in 
the Appendix. All the factors which affect the oscillations 
of heat release are considered. The effect of a turbulent 
flame front is treated approximately. The influence of 
the flameholder wake is also considered. The approxi- 
mations and simplifying assumptions made in the analysis 
are thoroughly discussed, 

The results indicate that increasing the length of the 
flame region in general has a stabilizing effect. Configu- 
rations whose ends are both either “open” or “closed” 
are usually stable if the combustion covers over half the 





length of the chamber. The location of the flameholder 
near a pressure antinode is found to be stabilizing. The 
temperature dependence of the flame velocity for laminar 
flames is only slightly unstabilizing. The approximate 
treatment of turbulent flames indicates the possibility of 
a large unstabilizing action resulting from mass storage 
in the flame zone. 

“Open” ended configurations usually found in the labo- 
ratory can easily be made unstable. On the other hand, 
configurations characteristic of operational devices are 
almost always stable for the assumed model. The up- 
stream end is found more stable than the corresponding 
downstream end. The flameholder wake exerts a small 
stabilizing influence except when it is located at a pres- 
sure antinode. Entropy disturbances are found to exist in 
general, but their effect on longitudinal instability is neg- 
ligible in all practical cases. 
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AN ANALYTICAL AND EXPERIMENTAL STUDY 
OF COMPRESSIBLE FREE JETS 


(Publication No. 23,885) 


Walter R. Warren, Jr., Ph.D. 
Princeton University, 1957 


Several analytical and experimental studies of com- 
pressible axially symmetric turbulent air jets exhausting 
into quiescent air (compressible free jets) are presented. 
Phenomenological flow models are used to facilitate the 
analyses and the experimental investigations are based 
upon mean flow properties. Experimental results are 
used to evaluate the analyses. 

Existing analytical methods are reviewed briefly. In 
particular, three semi-empirical phenomenological ap- 
proaches to free turbulent mixing problems — the momen- 
tum transfer theory, the modified vorticity transfer theo- 
ry, and the constant exchange coefficient theory — are 
outlined. Compressible axially symmetric jet equations 
— momentum (for each theory), energy, continuity, and 
state — are derived for turbulent flow. 

The temperature-velocity relationship (Crocco inte- 
gral) for the momentum transfer theory and for the con- 
stant exchange coefficient theory is presented and dis- 
cussed, A temperature-velocity relationship for the 
modified vorticity transfer theory is derived and analyzed, 
It is shown to apply directly to the free mixing surface 
problem and approximately to the free jet problem. The 
predicted results agree well with free mixing surface 
data and to a limited extent with free jet data. The modi- 
fied vorticity transfer theory is also used to derive a 
temperature-velocity relationship in a turbulent flat plate 
boundary layer (Appendix C). 

Brief studies are made of the conditions on the axis of 
a decaying jet and of the conditions required for the ex- 
istence of a simple transformation from a compressible 
to an incompressible free jet. 

A free jet integrated analysis based upon assumed 
mean velocity profiles in the core region and in the de- 
veloped region is formulated. The constant exchange co- 
efficient theory is chosen to provide the required temper- 
ature-velocity and shear stress relationships. Calculated 
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results are presented in terms of the compressibility 
parameters M, and T, /T,. 

Previous experimental jet studies are discussed and 
the lack of detailed data is indicated in the regions cov- 
ered by this investigation (heated subsonic jets and isoen- 
ergetic subsonic and supersonic jets). The experimental 
apparatus is described and the validity of the data is con- 
sidered, 

The experimental results are presented. Within the 
limits of the experiments, it is found that the parameters 
M, and T,, /T, are jet determining, the velocity and total 
temperature difference profiles exhibit similarity in the 
developed jet regions, total temperature decays and 
spreads more rapidly, in general, than does velocity, the 
jet spreading boundaries are linear with x in the devel- 
oped regions, and a jet is shortened by an increase in 
Ts, /Ta at constant M, or by a decrease in M, at constant 
T; /T,. The physical processes that determine the jet 
structure are then discussed, | 

Static pressure data for two free jets is presented and 
examined to determine its qualitative validity. The re- 
sults are used to investigate further the nature of the 
mixing processes, 

The present experimental results and those of Corrsin 
and Uberal (12) and of Pabst (14) are compared with the 
predictions of the integrated analyses. The comparisons 
cover a Ts ,/Ta range of 1 to 2 (approximately) for M, 
less than 1 and an M, range of 0 (approximately) to 2.6 
for T;,/T, = 1.0. The assumed velocity profiles agree 
well with experimental results. For each case consid- 
ered, one value of the shear stress proportionality con- 
stant K is chosen and good agreement between theory and 
experiment is obtained in both the core and the developed 
region, 

The determined values of K are correlated with M, 
and T, /Ta. K is not a function of T,, /T, but is found to 
decrease linearly with Mi. The significance of the corre- 
lation is discussed. 

The agreement between theory and experiment for 
mean total temperature characteristics is good at M, 
= .69 but is relatively poor at M, = .97. The experimen- 
tally determined turbulent heat transfer proportionality 
constant K7 is compared to K and a turbulent Prandtl 
number concept is postulated. The mechanisms govern- 
ing momentum and energy transfer in a free jet are dis- 
cussed qualitatively. 240 pages. $3.10. Mic 58-231 
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LIQUID-VAPOR EQUILIBRIUM RELATIONS IN THE 
SYSTEM CARBON DIOXIDE-HYDROGEN SULFIDE 


(Publication No. 24,101) 


James Allison Bierlein, Ph.D. 
The Ohio State University, 1951 


Hydrogen sulfide and carbon dioxide, which are pres- 
ent in many natural petroleum reservoirs, tend to con- 
centrate with the light hydrocarbon fractions during the 
refining of the crudes. The recovery of the hydrogen 





sulfide is becoming a matter of increasing commercial 
importance because traditional sources of sulfur may not 
be adequate to fulfill the expanding demands for this ele- 
ment. Therefore it is desirable to have phase and equi- 
librium data available for the mixtures of hydrogen sul- 
fide and the various volatile components from which the 
hydrogen sulfide must be separated. 

In the present investigation, the pressure-volume- 
temperature behavior was determined for the saturated 
states of eight mixtures of hydrogen sulfide and carbon 
dioxide at temperatures between the ice point and the 
cricondentherm,. These data suffice to define to a high 
degree of precision the equilibrium and volumetric rela- 
tions of the system, making them suitable for further 
scientific analysis as well as for engineering purposes. 

The experimental technique which was used consisted 
of confining a known mass of sample, of definite composi- 
tion, over mercury in a glass capillary tube. The sample 
was thermostated, and a known pressure was applied. 
After equilibrium was attained, the volume was deter- 
mined by measuring the length occupied by the column of 
sample; this length was related to the volume by a prior 
calibration of the tube. Since the dew- and bubble-point 
phenomena could be directly observed through the tube 
walls as the pressure was changed, it was possible to 
bracket the p-v-T values for the saturated states of the 
fluid with any desired degree of exactitude up to the lim- 
its of accuracy with which the separate variables could be 
measured, 

Table I summarizes the state parameters at satura- 
tion for the several mixtures which were investigated. 
All of the phase and equilibrium properties of the system 
are implicit in the data of this table. Figure 1 is an iso- 
metric representation of the system in terms of pressure, 
temperature, and composition. It affords a somewhat 
better qualitative picture of the system than can be had 
from the examination of tabular data. 

The present work reveals that no azeotropism exists 
in the system, This is in contrast to the behavior of bi- 
nary mixtures of hydrogen sulfide with the lower paraffin 
hydrocarbons; such systems typically are of the mini- 
mum-boiling type. However, there is ample evidence that 
intermolecular forces of the kind causing azeotropism 
are strongly developed in this system also, In the p-x | 
and t-x projections of the data (not shown), the dew- and 
bubble-point curves approach the pure-CO, ordinate with 
a very flat slope and are concave in the same direction, 
suggesting a strong tendency toward the formation of a 
minimum-boiling mixture; but the incipient azeotrope 
never quite forms, at least within the temperature range 
which was investigated, 

None of the critical properties obeys an additive law 
with respect to composition (cf. Fig. 2); this is not sur- 
prising in view of the strong intermolecular forces which 
are evident even at the lowest pressures investigated. 
The behavior of the critical pressure with changing com- 
position is unusual in that it shows abrupt curvatures 
near its end points but displays neither the maximum nor 
the minimum which is generally characteristic of highly 
non-ideal systems, 

Figure 3 shows the compositions of coéxisting phases 
for various values of the total pressure. The separation 
of pure hydrogen sulfide from mixtures rich in this com- 
ponent should be relatively easy, since carbon dioxide is 
strongly squeezed out. Above about 0.8 mol.fraction of 
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TABLE I Saturated Liquid 


Composition p V p V 
mol.fr. CO, atm. | 1/g.mol. | atm. | 1/g.mol. 


Saturated Vapor 








Properties of Saturated States: 
Argument in Temperatures 








Composition 


mol.fr, CO, 


Temp. 
, 


Saturated Liquid 





p 
atm, 


V 


1/g.mol. 


| Saturated Vapor 





p 
atm, 


V 


1/g.mol. 





0.0000 


0.0630 


(a) 





0 

o 
10 
15 
20 
25 
30 
35 
40 
45 | 
00 
29 
60 
65 
70 
15 
80 
85 
90 
95 





10.33 
11,93 
13.71 
15.68 
17.85 
20.24 
22.89 
25.79 
28.94 
32.36 
36.05 
40.01 
44,25 
48.77 
93.98 
08.70 
64.13 
69.85 
15.86 
82.16 
88.47 
88.87 


14,37 
16.27 
18.35 
20.62 
23.10 
25.79 
28.72 
31.88 
35.29 
38.97 
42.92 
47.16 
51.68 
06.49 
61.61 
67.06 
72.89 
719.08 
85.22 
88.79 





0.0405 
0.0410 
0.0416 
0.0422 
0.0428 
0.0435 
0.0443 
0.0451 
0.0460 
0.0470 
0.0480 
0.0490 
0.0502 
0.0516 
0.0531 
0.0549 
0.0572 
0.0598 
0.0636 
0.0694 
0.0921 
0.0977 


0.0406 
0.0411 
0.0417 
0.0423 
0.0430 
0.0437 
0.0445 
0.0454 
0.0463 
0.0474 
0.0485 
0.0497 
0.0510 
0.0527 
0.0547 
0.0572 
0.0603 
0.0644 
0.0717 
0.0954 


10.33 
11.93 
13.71 
15.68 
17.85 
20.24 
22.89 
25.79 
28.94 
32.36 
36.05 
40.01 


48.77 
93.58 
08.70 
64,13 
69.85 
75.86 
82.16 
88.47 
88.87 


10.82 
12.48 
14,32 
16.36 
18.62 
21.09 
23.81 
26.78 
30.10 
33.53 
37.36 
41.52 
45.99 
50.81 
55.99 
61.56 
67.67 
74,43 
81.70 
88.79 
88.81 
88.5 


12.03 
13.87 
15.95 
18.19 
20.69 
23.42 
26.40 
29.68 
33.30 
37.32 





41.83 


44,25. 





1.892 
1.645 
1,430 
1,246 
1.093 
0.966 
0.857 
0.768 
0.695 
0.627 
0.562 
0.500 
0.440 
0.388 
0.342 
0.300 
0.262 
0.227 
0.195 
0.161 
0.104 
0.0977 


1.787 
1.557 
1.361 
1.193 
1.048 
0.924 
0.815 
0.719 
0.635 
0.563 
0.499 
0.441 
0.390 
0.344 
0.302 
0.264 
0.229 
0.195 
0.162 
0.0954 
0.0956 
0.100 


1.597 
1.390 
1.213 
1.063 
0.934 
0.822 
0.725 
0.639 
0.562 
0.493 
0.431 











07.33 
62.48 
67.86 
73.48 
79,31 
85.21 
88.60 





0.0515 
0.0534 
0.0558 
0.0591 
0.0634 
0.0698 
0.0942 


0.0422 
0.0429 
0.0437 
0.0446 
0.0457 
0.0469 
0.0482 
0.0499 
0.0518 
0.0540 
0.0568 
0.0610 
0.0675 
0.0931 





46.71 
91.85 
97.34 
63.36 
10.21 
17.87 
88.60 
88.61 
87.9 


13.49 
15.61 
17.96 
20.55 
23.42 
26.57 
30.03 
33.81 
38.00 
42.63 
47.68 
93.13 
09.14 
65.88 
78.86 
87.36 
87.41 
86.6 


15.84 
18,29 
21.00 
24,02 
27.36 
31.06 
35.13 
39.65 
44.64 
90.13 
56.20 
63.04 
70.86 
84.74 
84.82 
84.0 


18.33 
20.86 
23.82 
27.30 
31.25 
35.60 
40.40 
45.63 
91.29 
07.39 
64,14 
73.71 
82.12 
82.20 
81.2 


24.91 





0.376 
0.328 
0.286 
0.247 
0.210 
0.173 
0.0942 
0.0952 
0.110 


1.412 
1.223 
1.062 
0.926 
0.808 
0.707 
0.620 
0.544 
0.476 
0.416 
0.362 
0.315 
0.271 
0.229 
0.162 
0.0936 
0.6967 
0.118 


1.179 
1.021 
0.887 
0.771 
0.671 
0.584 
0.509 
0.442 
0.382 
0.330 
0.282 
0.238 
0.196 
0.0931 
0.0993 
0.122 


0.998 
0.875 
0.763 
0.662 
0.572 
0.493 
0.425 
0.365 
0.313 
0.266 
0.228 
0.173 
0.0930 
0.1005 
0.118 


0.684 
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CRITICAL LOCUS TABLE I (cont.) 


Saturated Liquid | Saturated Vapor 
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Composition p V p V 
mol.fr. CO, atm. | 1/g.mol. | atm. | 1/g.mol. 
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Fig. 1. Isometric representation of the saturation sur- 


faces of the system. 
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Fig. 2. Variation of critical pressure with composition. 
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33.70 
38.03 
47.80 
03.30 
09.22 
65.59 
712.47 
16.83 


32.25 
36.72 
41,54 
46.80 
02.02 
08.73 
65.45 
72.75 
13.85 





0.0456 
0.0468 
0.0500 
0.0522 
0.0550 
0.0590 
0.0664 


0.0931 





28.61 
32.72 
42.22 
47.15 
93.80 
60.39 
67.56 
76.83 
16.87 
15.9 


30.70 
35.09 
39.85 
45.07 
90.78 
97.04 


63.96 


12.23 
73.85 
73.87 
13.7 


32.58 
37.06 
42.01 
47.45 
03.43 
60.00 
67.23 
73.19 
73.20 
73.0 


34.38 
39.16 
44.41 
90.17 
96.50 
63.45 
71.14 
72.95 





0.590 
0.508 
0.374 
0.317 
0.266 
0.220 
0.176 
0.0931 
0.1008 
0.108 


0.519 
0.444 
0.380 
0.323 
0.273 
0.227 
0.183 
0.127 
0.0935 
0.0966 
0.099 


0.479 
0.410 
0.349 
0.296 
0.248 
0.203 
0.158 
0.0938 
0.0954 
0.096 


0.447 
0.389 
0.333 
0.279 
0.232 
0.190 
0.132 
0.0946 
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MOL FRACTION CO, IN VAPOR, Y 


(a) critical 
(b) cricondenbar 
(c) cricondentherm 


carbon dioxide, separation becomes rather difficult, so 
that a large number of transfer units would be needed if it 
were desired to extract carbon dioxide in a high state of 
purity. However, hydrogen sulfide is the component of 


the greater commercial interest, and it may be concluded 
that the presence of carbon dioxide in a petroleum crude 
should not of itself constitute an impediment to the recov- 
ery of any hydrogen sulfide which might be present. 

90 pages. $2.00. Mic 58-232 
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Fig. 3. Compositions of phases in equilibrium. 
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THE KINETICS OF SORPTION OF ACETIC ACID 
IN WATER-CARBON SYSTEMS 


(Publication No. 24,099) 


Charles Early Dryden, Ph.D. 
The Ohio State University, 1951 


Adsorption is used extensively in removing one or 
more components from a fluid mixture by a solid adsorb- 
ent. Desorption is the reverse process, so that sorption 
is used to define both processes. The methods of con- 
tacting the solid with the fluid are classified as batch, 
static bed, and moving bed sorption. The dissertation re- 
lates to kinetic studies of the first two methods. 

Sorption operations deal with rate processes and 
equilibria. The literature shows that equilibrium studies 


have received far more attention than the kinetic problem. 


Furthermore, gas kinetics is further developed than liq- 
uid adsorption kinetics, chiefly as the result of extensive 
studies made on gas mask operation during World War I. 
The status of gas adsorption rate theory was reviewed by 
Klotz. 

It was the purpose of the investigator (1) to apply the 
theories developed for static bed adsorption to accurate 
data for a liquid-solid phase system, and (2) to develop 
and test new theories of batch sorption kinetics in the 
Same system. 


Static Bed Sorption Theory 


The rate-controlling steps can be one or more of the 
following processes: (1) diffusion of adsorbate through 
the external film surrounding the adsorbent particle, 

(2) diffusion into the pores, (3) desorption of the adsorbed 
layer, and (4) adsorption by chemical or physical forces. 
Only the first step is affected by fluid velocity. If the 
film mass transfer controls the rate of adsorption, varia- 
tion of the rate constant with velocity can be predicted by 
the correlation of Dryden, Strang, and Withrow.” The 
predominance of one or more of the remaining steps re- 
quires the measurement of rate constants for the specific 
system employed. 

Differential equations, based on material balances and 
rate constants, are used to predict static bed adsorption 
column performance. The solution of the differential 
equations is complex unless simplifying assumptions can 
be made. Marshall and Pigford’ used the assumption of 
linear equilibrium isotherms and plotted the solution as a 
series of curves. With the use of log-paper, the ratio of 
the exit concentration, C, to the feed concentration, C,, 
was plotted as the ordinate, the abscissa being a dimen- 
sionless group involving the rate constant, adsorptive ca- 
pacity of the solid, and the elapsed time, U. The param- 
eter was a dimensionless group containing the rate con- 
stant, fluid velocity, and column height. A complete 
break-through plot of the experimental data, using C/C, 
and U, can be matched to one of a series of theoretical 
curves for determining a rate constant. 

Quite often the principal interest in column perform- 
ance is the time (break time) required to reach a prede- 
termined exit concentration. Contact time is defined as 
the column height, H., multiplied by the void fraction, €, 
and divided by the linear velocity of the fluid, V. If the 
break time is plotted against the contact time, one or 
more curves are obtained, depending on the variation of 





the rate constant with fluid velocity. These curves pre- 
dict a break time for varying velocities and column 
heights. The shape of these curves for variables such as 
rate constant, capacity coefficient, and contact time, was 
predicted by using the linear isotherm solution of the dif- 
ferential equations. 


Experimental Work on Static Bed Sorption 





The sorption of acetic acid from water to adsorbent 
carbons was studied. Activated coconut carbon was 
screened into fractions of 8-10, 12-16, 24-30, 40-60, and 
80-100 mesh, Measurements were made of the bulk, 
particle, and solid density, external and internal surface 
area, and equilibrium sorption isotherms, since these 
were required in the mathematical equations defining the 
system. An accurate method for determining sorption 
isotherms by titration was developed. 

Instantaneous measurement of the exit concentration 
was desirable for plotting complete break-through curves, 
Electrical conductivity was selected because of the inher- 
ent accuracy in the low concentration region. The inter- 
fering soluble ash of the carbon had to be eliminated by 
leaching with hot concentrated acetic acid and then by 
washing with conductivity water until the soluble salt er- 
ror for an acetic acid concentration of 0.001 N was less 
than 1 per cent. 

The equipment consisted of a constant rate feeding 
reservoir, a thermostated bath containing an interchange- 
able glass sorption column, and a conductivity cell placed 
in the exit line. One hundred and fifteen runs were made 
with this equipment to establish rate constants, effective- 
capacity coefficients, and break-contact time curves for 
five fractions of adsorbent carbon. A summary of the 
pertinent data is given in Table I. 

TABLE I 
SUMMARY OF COMPLETE BREAK-THROUGH EXPERIMENTS 








kt, 
Concentration, C,,} Fluid Adsorption Rate f, 
lb HAc | Velocity, Constant, Capacity Coefficient, 
lb, Solution V; lb, Adsorbate lb, ads./lb. solid 
Mesh Size x 10° ft. /minute ft.” min, lbs. ads./lb. solution 


8-10 5.98 0.0241 0.0668 11.9 
5.98 0.0507 0.1009 8.65 
5.98 0.308 0.1760 9.20 
5.96 0.187 0.1287 11,0 
6.13 0.0427 0.1230 12.8 
- = 0.119 


5.97 0.0665 0.170 12.9 
5.98 0.0253 0.168 12.7 
5.98 0.1637 0.191 9,1 
5.98 0.201 0.205 13.4 
5.98 0.565 0.212 10.8 
18.6 0.0734 0.193 6.39 
18.6 0.0276 0.214 6.71 
18.6 0.397 0.162 5.51 
. = 0.194 


5.96 0.331 0.572 15.4 
5.96 0.424 0.333 15.6 
5.96 0.183 0.474 14,2 
0.0693 0.547 13.8 
0.563 0.603 14,4 
- = 0.549 


0.101 1,86 14,4 
0.490 1.82 14,0 
0,185 1,67 14,1 
0.0952 1.72 7.9 
0.383 1,08 6.6 
Av. = 1,84 























Discussion of Results of 
Static Bed Sorption Experiments 








The adsorption rate constants show little dependence 
on fluid velocity. This is characteristic of either pore or 
film resistance, since the exponent on the velocity term 
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in the film mass transfer correlation’ is less than 0.2 for 
the Reynolds number range employed in the study. Hence, 
a single break-contact time curve will suffice for all fluid 
velocities when a particular carbon fraction and feed con- 
centration are used, Such curves were obtained for all 
five carbon fractions. 

Existence of pore resistance to transfer of adsorbate 
was established by interruption experiments. The ad- 
sorption run was started in the usual manner. When the 
effluent had reached an accurately measured concentra- 
tion, the flow was stopped for 15 minutes. If a solid dif- 
fusion gradient existed, it would tend to equalize in this 
period, so that the instantaneously measured effluent con- 
centration would be lower when flow was again started. 
Pore resistance was found in every case, but it decreased 
with particle size. The effect observed for 40-60 mesh 
material was hardly noticeable. 


Batch Sorption Theory 


Rate concepts discussed for static bed sorption are 
applicable to batch sorption. The effect of liquid film re- 
sistance around the particle is eliminated by rapid stir- 
ring of the heterogeneous mass, For the first time, the 
mathematical solution of Paterson‘ for unsteady state 
heat transfer under finite bath conditions was adapted to 
batch sorption. The result was a series of curves plot- 
ting fractional approach to equilibrium versus a dimen- 
Sionless group comprising the elapsed time, effective 
diffusivity, and particle radius. The parameter was an 
integrated mean dimensionless ratio, a, of concentration 
capacity of the solution divided by concentration capacity 
of the solid, If the fractional approach to equilibrium was 
measured and a computed, a single-valued rate constant 
could be obtained under all conditions. 





Experimental Work on Batch Sorption 





The difficult problem of measuring a concentration 
change with time in a volume of solution containing solid 
carbon particles was solved by placing a screened con- 
ductivity cell on top of a flask whose contents were 
stirred by a magnetic stirrer. With large mesh carbon, 
a reading could be obtained in 5 seconds by inverting the 
flask; all of the aliquot drained back rapidly after re- 
turning the flask to its normal position. With small mesh 
carbon, the mixture was stirred for a fixed time and then 
rapidly filtered, This required an experiment for each 
time interval in order to plot one complete curve of frac- 
tional approach to equilibrium versus time. Variables 
studied by these methods were solution concentration, 
carbon to solution weight ratio, and speed of stirring. 


Discussion of Results of Batch Sorption Experiments 


Experimental data showed that stirring was required 
for a uniform bath concentration at all points in the flask. 
Larger particles required higher stirring speeds before 
yielding a maximum rate constant. For 8-10 mesh parti- 
cles, 400 r.p.m. was used, whereas 150 r.p.m, sufficed 
for 12-16 mesh particles, In studying other variables, 
400 r.p.m. was used for all mesh sizes of carbon. 

As a test of the finite bath theory, various weight ra- 
tios of solution to carbon were used, The resulting 








Single-valued constant for one carbon was proof that the 
theory was satisfactory. 

As seen in Table II, the desorption rate constants 
were higher than those for adsorption. This indicates 
that steps of desorption and counterdiffusion of previously 
adsorbed species are important factors in the kinetics of 
batch sorption. 


TABLE 1 


RATE CONSTANTS AND EFFECTIVE PORE DIFFUSIVITY 
OF ACETIC ACID IN WATER COMPUTED FROM 
BATCH SORPTION RATE CONSTANTS 





Carbon /| Rate Constant, 
Mesh Size k 


8-10 0.036 

8-10 0.043 
12-16 0.060 
12-16 0.089 
24-30 0.22 
40-60 0.96 
80-100 2.0 


Effective Pore Diffusivity 
D,, ft.” hr. 


8.45 x 10~” 
1.01 x 10~ 
5.10x 10" 
7.60 x 107” 
5.02 x 107” 
6.60 x 107” 
4,69 x 107’ 


Type Sorption 


Adsorption 
Desorption 
Adsorption 
Desorption 
Adsorption 
Adsorption 
Adsorption 




















Dm = free diffusivity of acetic acid in water = 5,12 x 107 ft.” hr.~ 


The rate constant, which is mathematically equivalent 
to 10 times the effective diffusivity, De, divided by the 
Square of the radius, can be used to compute effective 
diffusivities of acetic acid in water inside the pores of the 
adsorbent for comparison with free diffusivity, Dm, in 
solution, The ratio of free diffusivity to pore diffusivity 
ranged from 50 to 109. The comparatively low pore dif- 
fusivities previously observed by Boucher, Brier, and 
Osburn’ can be explained as a hindrance to free diffusion 
of the molecules by the forces of the surrounding micro 
pores surfaces, 


Summary 


1. A continuous and accurate method of reading acetic 
acid effluent concentrations from an adsorbent col- 
umn was developed, using a conductivity cell. Acetic 
acid concentrations as low as 1 x 107* Normal could 
be accurately measured, 

. Data for static bed sorption columns were collected 
in which the variables studied were: 

a. Flow rate - 0.02 to 0.56 ft./minute 

b. Particle size - 8 to 100 mesh 

c. Feed concentration - 0.0 to 0.3 Normal 

d. Height of column - 0.261 to 1.04 feet 
The linear equilibrium theory was used to predict 
break-through behavior within 15 per cent up to C/C, 
values of 0.5 for the carbon-water-acetic acid sys- 
tem, 

. Some pore resistance to adsorbate transfer was 
found by an interruption test procedure described in 
the text, 

. It was shown that the liquid film mass transfer coef- 
ficient was nearly independent of flow rate in the 
Reynolds number region in which experiments were 
performed, For this reason, one break-contact time 
curve will suffice for a wide range of mass veloci- 
ties, provided the carbon, feed, and break-through 
concentrations are fixed. 

. A group of break-contact time curves for various 
carbons was made available. The curvature of these 
plots, which changed with particle size, was explained 
by the linear equilibrium theory. 

7. Two design methods for static bed adsorption 
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columns were developed, and specific examples were 
worked out. 

A method was developed for rapidly measuring con- 
centration changes in batch sorption experiments. 
The conductivity cell was again used to advantage. 
The batch sorption rate constants were obtained by 
use of the limited bath theory of Paterson.* 

Within the pore structure of the adsorbent, the diffu- 
Sivity of acetic acid in water was much lower than 
under normal free diffusing conditions. Surface 
force effects may hinder the motion of the diffusing 
molecules. 270 pages. $3.50. Mic 58-233 
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KINETIC STUDIES IN THE SYSTEM: | 
CARBON DIOXIDE - HYDROGEN SULFIDE - 
SODIUM BICARBONATE - SODIUM CARBONATE - 
SODIUM SULFIDE - WATER 


(Publication No, 24,593) 


David Mautner Himmelblau, Ph.D. 
University of Washington, 1957 


In this study a radioactive tracer technique was used 
to determine forward and reverse kinetic reaction rate 
constants in the CO, - H,S - H,O - NaHCO, - NaHS 
- Na,CO, - Na,S system. The reactions of CO, with water 
and H,S with water were studied separately in the tem- 
perature range of 0° to 20°C, and in the pH range of 5.6 to 
8.2, and an additional investigation was made of the reac- 
tions of CO, in Na,S solution at 0°C. By operating with 
these systems at chemical equilibrium but at isotopic 
dis-equilibrium, it was possible to divorce the influence 
of mass transfer in the aqueous solution from the kinetic 
effects of the chemical reactions. Radioactive carbon-14 
or sulfur-35 in the form of CO, or H,S was analyzed by 
means of the Bernstein-Ballentine technique in order to 
measure the rates of isotopic exchange. 

By this treatment, without the use of intricate equip- 
ment, true thermodynamic reaction rate constants could 
be computed from simple, integrated first order equa- 
tions. Values determined for the forward rate constants 
of the reaction CO, + HO—H* + HCO,” were about 8% 
lower than the values published by previous investigators. 





On the other hand, the forward rate constants of the reac- 
tion CO, + OH” = HCO,~ were about 100 times as large 
as previously reported values. This difference is be- 
lieved due to the complete elimination of any mass trans- 
fer effects in this study. In addition, values for the re- 
verse rate constants of these reactions were measured 
for the first time, and the calculated values of the equi- 
librium constants for the two reactions agreed within 6% 
on the average with those given by Harned and Owen, 

Because of the rapidity of the isotopic exchange reac- 
tion in the H,S - H,O - Na,S system, exact values could 
not be obtained for the rate constants, but it is believed 
that the reaction H.S=——H*t + HS~ can definitely be placed 
in the category with those of ionic speeds. Experiments 
making use of carbon-14 exchange carried out at 0°C ina 
solution of CO,, HS, Na§, and NaHCO, confirmed the re- 
sults obtained using CO, and NaHCO, alone, and verified 
the postulated reaction mechanisms, 

136 pages. $2.00. Mic 58-234 


VAPOR-LIQUID EQUILIBRIUM MEASUREMENTS 
UNDER VACUUM FOR CERTAIN FATTY ALCOHOLS 
IN A COTTRELL-TUBE APPARATUS 


(Publication No. 25,089) 


Basil T. Papahronis, Ph.D. 
The Pennsylvania State University, 1957 


This study was conducted to measure accurately the 
vapor-liquid equilibrium data of certain fatty alcohol 
mixtures in the pressure range likely to be used in prac- 
tical distillations (2 to 300 mm. Hg). The systems inves- 
tigated were octanol-decanol, decanol-dodecanol, and 
dodecanol-tetradecanol, It was desired to obtain compo- 
sition-equilibrium data, boiling point-composition data, 
vapor pressure data, and to test the thermodynamic con- 
sistency of these data, 

The results indicated that the systems were all very 
nearly ideal, but that the equilibrium state was very diffi- 
cult to attain. The measured relative volatilities for the 
octanol-decanol system varied from 4.10 to 2.90 over the 
pressure range of 20 to 300 mm. Hg. For the decanol- 
dodecanol system the relative volatilities varied from 
3.25 to 2.52 over the same range of pressures, and for 
the dodecanol-tetradecanol system they were 3.01 and 
2.65 at pressures of 20 and 50 mm, Hg. The final exper- 
imental data were in agreement with the data calculated 
by assuming Raoult’s and Dalton’s laws. The activity co- 
efficients satisfied the requirements of the Gibbs- Duhem 
equation for thermodynamic consistency. Equilibrium 
data predicted by the Margules and the van Laar equa- 
tions for the decanol-dodecanol system at 50 mm. Hg 
agreed with the experimental values, 

Initial measurements were attempted with a Cottrell- 
tube apparatus which was developed in previous work in 
this laboratory. With the alcohols, steady boiling could 
not be maintained in this apparatus and non-reproducible 
data resulted. The apparatus was therefore modified to 
include a stirrer and an internal heater of fine nichrome 
wire within the still pot, and the samplers were altered 
to prevent contamination. The Cottrell tube diameter was 
also enlarged from 8 to 10 mm, 
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The modified apparatus was found to give steady boil- 
ing with the system decanol-dodecanol over the pressure 
range of 20 to 300 mm. Hg. However, although the re- 
sults at 20 and 50 mm. Hg pressures were consistent and 
showed the system to be ideal, the results at 100 and 300 
mm, Hg pressures gave relative volatilities much lower 
than would be predicted for an ideal system, Therefore, 
it was decided to study the Cottrell tube itself to deter- 
mine what role it played in the performance of the appa- 
ratus. 

This study was initiated by operating apparatus with 
Cottrell tubes of equal diameters but different lengths 
(250, 350, and 450 mm.), 

It was found that within this range of reasonable vari- 
ation, the length had little effect on the data obtained, but 
that the boilup rate had a pronounced effect. This indi- 
cated that the intensity and turbulence of contacting the 
vapor and liquid was more important than the contact 
time, The lowest boilup rate which would yield a steady 
Cottrell action was accepted as the optimum operating 
condition, and thermodynamically consistent data were 
obtained with each apparatus. 

The effect of diameter was also studied and it was 
found that with the 8 and 10 mm. o.d,. Cottrell tubes, ther- 
modynamically consistent data were measured with little 
difficulty. It was decided, however, to try to modify the 
Cottrell tube design to render the apparatus less sensi- 
tive to boilup rate. Baffling material, such as a wire 
spiral or protruded packing, placed within the Cottrell 
tube was found to improve the performance of the appara- 
tus by inducing better contacting of the vapor and liquid. 
In addition, a tube with several expansions along its 
length was found to promote mixing of the liquid and va- 
por within it. This Cottrell tube was tested at several 
boilup rates and in every instance the true equilibrium 
measurements were obtained. 

Vapor pressures of the pure alcohols were measured 
and correlated by the Antoine equation, using a Card- 
Programmed-Calculator procedure. 

187 pages. $2.45. Mic 58-235 


HEAT TRANSFER IN A DELAVAL NOZZLE 
(Publication No. 24,168) 


William Charlton Ragsdale, Ph.D. 
Purdue University, 1957 


Major Professor: J. M. Smith 


In recent years a number of experimental investiga- 
tions have been carried out to determine heat transfer 
coefficients in converging-diverging (DeLaval) nozzles, 
and several equations for heat transfer in nozzles have 
been proposed, The purpose of this investigation was to 
obtain more experimental heat transfer coefficients for 
nozzles and to compare these values with the various em- 
pirical and theoretical equations appearing in the litera- 
ture. 

The experimental apparatus consisted of two water- 
cooled DeLaval nozzles of identical size and contour but 
of different construction. Superheated steam was passed 
through these nozzles and the heat transfer from the 





steam to the nozzle was determined by measuring the 
heat flow through the nozzle walls by conduction. Circu- 
lar grooves were cut in the walls of one of the nozzles so 
as to divide it into eleven sections of equal width and two 
end sections. The sections were insulated from one an- 
other so that heat could flow only in the radial direction. 
The heat flow and inner wall temperature in each of the 
eleven sections of equal width was determined from two 
temperature measurements at different radii in the sec- 
tion. The other nozzle was not divided into sections, and 
consequently, heat conduction in two directions had to be 
considered, The temperature distribution in the walls of 
this nozzle was calculated from a number of measured 
boundary temperatures. Wall temperatures and heat 
fluxes at the inner wall of the nozzle were determined 
from radial temperature profiles which were obtained 
from the calculated temperature distribution, The steam 
temperature was. also measured at the inlet of each of the 
nozzles. Heat transfer coefficients were calculated from 
the heat flow, inner wall temperature and steam tempera- 
ture measurements, Static pressures were measured at 
eight locations in each nozzle and were used to calculate 
friction factors, 

The heat transfer and friction measurements covered 
a range of mass flow rates from 128,000 to 227,000 
lb/hr-ft?, inlet steam pressures from 5 to 20 psig, inlet 
steam temperatures from 513 to 645° F, Mach numbers 
from 0.460 to 1,800, diameter Reynolds numbers from 
68,400 to 199,000 and heat fluxes from 20,000 to 65,000 
Btu/hr-ft?. The measured heat transfer coefficients 
ranged from 43 to 290 Btu/hr-ft? °F under these condi- 
tions. Half of the runs were made with a set of four 100- 
mesh screens placed just upstream of the nozzle in the 
2-inch pipe which led to the nozzle, This was done to 
check the effect of the inlet velocity and temperature 
profiles on the heat transfer in the nozzles. 

The heat transfer coefficients obtained from the solid 
nozzle runs were 15 to 20% higher, in general, than those 
obtained from the sectional nozzle runs and were more 
scattered. The heat transfer coefficients for both noz- 
zles, in general, increased with increasing Mach number 
in the region of subsonic flow upstream of the nozzle 
throat, reaching a maximum value at the throat, and de- 
creased with increasing Mach number in the region of 
supersonic flow downstream of the nozzle throat. The 
results of runs made without screens were about 6% 
higher, on the average, than results of runs made with 
screens, for the sectional nozzle, and about 11% higher 
for the solid nozzle. It was concluded that these differ- 
ences were due to the effect of the screens on the inlet 
steam temperature measurements rather than any effect 
on the heat transfer in the nozzles. The friction factor 
results for both nozzles were very scattered, due to er- 
rors in the static pressure measurements, 

The experimental heat transfer coefficients were 
compared with values calculated from Colburn’s equation 
and the equations of Humble, et. al. (N.A.C.A. Rept. 
#1020. 1951) for heat transfer in pipes, Deissler’s curve 
of Nu, versus Re,,, for heat transfer from gases with 
Pr = 1 flowing through smooth tubes (N.A.C.A. Tech. 
Note #2242, 1950), the equations of Bartz (Trans. 
A.S.M.E., 77, 1235-45, 1955) and the equations of Sibulkin 
(Heat Trans, and Fluid Mech. Inst., Paper #VI, 1955) for 
heat transfer in nozzles, and a flat plate heat transfer 
equation recommended by Saunders and Calder (Heat 
Trans, and Fluid Mech, Inst., 91, 1951). 
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The experimental heat transfer results for the sec- ENGINEERING, ELECTRICAL 
tional nozzle runs agreed best with values predicted by 
Bartz’s equations, whereas the solid nozzle results SIGNAL EXTRACTION BY MEANS OF 
agreed best with the equations of Colburn and Humble, et. CROSSING COUNTING 
al. By assuming that, on the basis of reproducibility of i eas 
results, the sectional nozzle gave the more accurate re- (Publication No. 24, 159) 


Sults, it could be concluded that Bartz’s equations gave John C. Hancock, Ph.D. 
the best predicted values for heat transfer in nozzles, Purdue University, 1957 
over the range of conditions investigated. 


216 pages. $2.80. Mic 58-236 Major Professor: G. R. Cooper 


Signal extraction by means of counting the number of 
crossings of a random function at an arbitrary level is 
discussed and equations are derived which establish the 
A STUDY OF THE DISSIPATION OF ENERGY limits of performance to be expected. The derivations 

IN SINGLE PARTICLE CRUSHING are confined to the case of extracting the mean value 
(Publication No. 24,682) from a low-pass Gaussian noise signal. Three types of 
crossing counting filters are discussed: counting the 
Richard Alan Zeleny, Ph.D. crossings at a single level above and below the mean 
University of Minnesota, 1957 value of the random function; weighting the crossings for 
the single level case according to the number of succes- 

The purpose of the investigation was to determine Sive crossings about each level; and the use of multiple 
quantitatively the ultimate distribution of the initial ener- level crossing counting with no weighting factors. 
gy input to a crushing process. Of particular interest The theoretical results derived show that a substan- 
were (1) the order of magnitude of the surface energies of tial improvement over that which can be expected from a 
glass and quartz for surfaces produced in a crushing linear filter can be realized by using the crossing tech- 
process, and (2) the energy effects of plastic deformation nique; the maximum improvement is realized for the case 
of the crushing device. At constant temperature, the where the input noise signal is characterized by a wide 
change in internal energy of a crushing system may be bandwidth and specifications calling for a long settling 
determined by measuring the work input to the system time, The results show that the rms output noise for a 
and the heat removed from the system. For perfectly given settling time can be reduced by a factor of two or 
elastic samples, the internal energy change will be stored more for the case of using a single crossing counting lev- 
as surface energy in the crushed sample and as plastic el when the noise has a bandwidth of one cycle or more. 
deformation energy within the crushing device. When multiple counting levels are used, it is shown that 

A glass cylinder or sphere was crushed inside a the improvement is even greater; the improvement being 
hardened tool steel calorimeter. The work input to the directly proportional to the number of levels used. Typi- 
calorimeter was determined by use of a dual pendulum cal calculations and examples are given for each type of 
Suspension system. The heat produced was determined crossing filter discussed. The results are shown in 
from temperature measurements of the calorimeter. An easy-to-use graphical form. A limited amount of experi- 
appropriate correction term was applied for the heat pro- mental data are given to substantiate the theory developed 
duced due to the adsorption of gases and vapors on the for the single level crossing counting filter. 
new surface. 146 pages. $2.00. Mic 58-238 

For samples with a flat surface in contact with the 
calorimeter, plastic deformation effects were very small 
so that the corresponding energy term could be neglected. 
In this manner a non-equilibrium surface energy for 
glass was calculated to be between 100 and 4900 ON SPACE-CHARGE WAVE PROPAGATION IN 
ergs/cm’, and for quartz between zero and 3700 CROSSED ELECTRIC, MAGNETIC, AND 
ergs/cm?’, CENTRIFUGAL FORCE FIELDS 

The heat produced within the sample was directly mer : 
proportional to the area produced. A proportionality con- (Publication No. 22,238) 
stant of 76,000 ergs/cm? was obtained for various sample William Edward Lear, Ph.D. 
geometries covering a 24 fold range of heat energy. The University of Florida, 1953 

Considerable amounts of energy were lost as defor- 
mation energy in the calorimeter despite the efforts made Analyses of klystrons, electron wave tubes, traveling- 
to eliminate these effects. By using a surface energy of wave tubes, and traveling-wave magnetron oscillators and 
1000 ergs/cm’, the percentage of the work to the calo- amplifiers are compared to show the similarity of opera- 
rimeter which appeared as plastic deformation energy tion from the point of view of space-charge wave propa- 
varied from zero to 59 percent. Spheres and cylinders gation. 
crushed on the round side produced, on the average, much The cylindrical smooth-anode magnetron with outside 
larger deformation effects than samples with flat surfaces cathode is analyzed, including static conditions. It is 
in contact with the calorimeter. shown that for the small-anode case, oscillations of the 

103 pages. $2.00. Mic 58-237 traveling-wave type will not occur, but that negative- 
resistance type oscillations are possible. 

The attenuation constant is derived for the growing 





The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ENGINEERING 179 





wave in a spiral-beam traveling-wave magnetron. The 
velocity potential approach is used to solve the electron 
dynamics problem, and wave admittances are matched at 
the surface of the beam. 

Experimental results are presented on tests of three 
smooth-anode magnetron oscillators, one with outside- 
cathode. Observed oscillations are shown to be of both 
the negative-resistance and traveling-wave types. 

156 pages. $2.05. Mic 58-239 


AN ANALYSIS OF COUPLED, RADIO-FREQUENCY 
TRANSMISSION LINES 


(Publication No. 23,551) 


Alexander Walter Sumoski, Ph.D. 
Northwestern University, 1957 


The propagation of electromagnetic waves on two or 
more closely-coupled, lossless transmission lines is 
analyzed for steady-state conditions. It is assumed that 
the scalar potential function for the system satisfies the 
two-dimensional Laplacian equation expressed in terms 
of the variables associated with the planes perpendicular 
to the direction of propagation. The potentials at various 
points along the conductors are interrelated by means of 
wave propagation factors representing waves traveling in 
the forward and backward directions. The resulting po- 
tential of any conductor is thus linearly related to the 
charges on the various conductors. By utilizing this re- 
lationship and the equation of continuity, it is shown that 
the currents in any conductor can be expressed as a lin- 
ear function of the potentials of the various conductors. 
The resulting expressions for the currents involve for- 
ward- and backward-moving wave functions for the poten- 
tials and admittance functions. These admittance func- 
tions, and their corresponding impedance functions, are 
expressed in terms of the velocity of light and the coeffi- 
cients of self-capacitance and of mutual capacitance. 

The cases of coupling between two open-wire trans- 
mission lines and between two conductors located near 
the center of a grounded conducting cylinder with the cyl- 
inder serving as a ground return are analyzed in detail. 

Expressions for the reflection coefficients, directivity, 
voltage coupling and power transfer are derived. The ex- 
pressions for the voltage reflection coefficient on the ex- 
cited line are the same as those for an isolated transmis- 
sion line if the characteristic impedance for such a line 
without any coupling effects is modified by a factor 1/1-k, 
where k is the coefficient of coupling between the two 
transmission lines. 

It is found that the coupling between parallel 
transmission lines is inherently directional. Infinite di- 
rectivity will result if the product of the modified charac- 
teristic impedance of one line and the unmodified charac- 
teristic impedance of the other line is equal to the product 
of their respective terminating impedances. 

A general expression, encompassing all of the signifi- 
cant operating variables, is derived for the directivity 
characteristic. The directivity characteristic is exam- 
ined as a function of the degree of match between the ter- 
minating impedances, coupling coefficient and electrical 
length of line. When the transmission lines are lightly 





coupled and terminated in their respective characteristic 
impedances, the directivity is independent of the electri- 
cal length of line and varies inversely with the coupling 
coefficient. When the coupling becomes stronger, the 
electrical line length plays a more important role in in- 
fluencing the directivity. But in general, the effect of 
varying the coupling coefficient overshadows variations in 
electrical line length by a large factor. These character- 
istics are given in curve form. An expression for the 
power coupling is derived which shows how the power di- 
vides between two coupled lines as a function of the cou- 
pling coefficient and electrical length of line. 

For the case of infinite directivity, the power coupling 
ratio is plotted versus the electrical length of line, and it 
shows that increasing the coupling coefficient not only in- 
creases the amount of power transferred but that in- 
creasing the coupling coefficient offers a means of ex- 
tending the bandwidth of the coupler as compared to light 
coupling. | 

Two experimental couplers were constructed and op- 
erated in the 50 megacycle range to verify the analytical 
approach. Agreement with the theory was good. Detailed 
drawings and descriptions of the couplers are given and 
the results of the experimental tests are expressed in 
curve form. 166 pages. $2.20. Mic 58-240 


UNIT-DISTANCE BINARY CODES 
(Publication No. 23,646) 


Howard E. Tompkins, Ph.D. 
University of Pennsylvania, 1957 


Supervisors: S. Gorn, G. W, Patterson, 
and W. H. Boghosian 


Unit-distance binary codes are digital number-repre- 
sentation systems using binary symbols such as 0 and 1, 
in which the representations of any two successive natural 
numbers differ in only one binary place. 

Unit-distance codes have application wherever a defi- 
nite sequence of events is to be specified, for example, in 
sequential switching-network design. The most common 
application, however, has been in analog-to-digital con- 
version, specifically, in shaft-angular-position-to-digital 
encoding. In this application the Gray code and other re- 
flected (often misdenoted “cyclic”) codes have been widely 
used. Reflected codes are special cases of unit-distance 
codes. 

This paper provides a general theory for unit-distance 
codes, and examples of use of the theory to select optimum 
unit-distance codes for specific engineering purposes. 

A code is defined with some care, and its basic build- 
ing block, the codiset, is represented by a codiset matrix. 
The transition matrix is introduced as a natural descrip- 
tor of a unit-distance codiset. Distance properties are 
then represented precisely in matrix form. 

The transition sequence, a one-line abstraction of the 
transition matrix, is defined and used as the basic deno- 
tation for unit-distance codisets. 

The transition map is presented as a convenient 
planar graphical representation of unit-distance codes. 

It is not restricted to codisets of 4 or less traces (bits), 
as previous graphical representations have been. 

Equivalence classes of codisets are defined by 
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suitable permutation transformation groups that preserve 
distance, for example, code species (equivalence classes 
under trace complementation and permutation). 

The concept of code order is introduced, and second- 
order (and higher-order) codes are shown to have the 
unit-expression-distance property, i.e., any two expres- 
sions which encode successive multi-digit natural num- 
bers are at unit-distance. Unit-expression-distance 
codes have important application in analog-to-digital con- 
version. 

Methods of construction for all possible transition se- 
quences are discussed, as are special efficient methods 
for construction of selected sequences. 

Zone-count, the number of code-disc zones (tracks) 
used for one digit of the number-representation system 
being encoded, is studied and related to codiset structure. 

-Zone-count reduction is shown to result in an im- 
provement of code-disc accuracy or in a reduction of 
cost, or both. Zone-count may be reduced in any codiset 
having congruent traces, by using two or more brushes on 
One zone. 

Three classes of one-zone codes are introduced, 
cyclic-per mutation codes, precessing codes, and longlegs 
codes. The last are of second-order, the others are of 
higher-order. Any of these code classes permits the en- 
coding of a decimal digit (or base-16 digit) from one-zone 
(one track) of a code-disc, with consequent improvement 
in disc precision, or cost reduction. 

Translation of unit-distance codes into conventional 
computer codes is considered in detail, with excess-3 
used as the example of a target code. Mechanization of 
the translation equations is shown, using dual-range 
transistor switching circuits. 

Finally, a relative evaluation of the different codes 
for analog-to-digital conversion is made, for base-10 and 
for base-2™ target codes, in which zone-count, brush- 
count, translation complexity, and subsidiary factors are 
considered. | 

Appendices show many tables and transition maps of 
unit-distance codes. 

The work for this paper was supported by the U. S. 
Army Signal Engineering Laboratory, Fort Monmouth, 

N. J., under contract number DA-36-039 sc 72344 with 
the Moore School of Electrical Engineering of the Univer- 
sity of Pennsylvania. 240 pages. $3.10. Mic 58-241 
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EFFECT OF INTENSITY OF TURBULENCE 
UPON TRANSITION IN ADIABATIC FLOW 
(Publication No. 24,147) 


Marvin Adelberg, Ph.D. 
Purdue University, 1957 


Major Professor: Dr. Y. S. Touloukian 


This is an experimental investigation of the effect of 
intensity of turbulence upon transition, temperature re- 
covery and boundary layer thickness. The tests were 





performed at a free stream velocity of 175 feet per sec- 
ond and the intensity of turbulence was varied from 0.502 
per cent to 2.50 per cent. The intensity of turbulence was 
determined by the use of a hot wire anemometer. 

Reasonable agreement was obtained with what little 
data was found in the literature regarding the effect of in- 
tensity of turbulence on transition. The present data 
shows an asymptotic trend and that there is a value of in- 
tensity of turbulence which if exceeded will produce no 
further change in transitional Reynolds Number. The 
minimum Reynolds Number seems to be approximately 
10° and the limiting value of intensity of turbulence on the 
order of three per cent. 

An interesting relation between intensity of turbulence 
and recovery factor was observed. The recovery factor 
was found to increase with increasing values of intensity 
of turbulence, an increase of five per cent being observed 
when the intensity of turbulence was increased from 0.5 
per cent to 2.0 per cent. This was observed for both the 
laminar as well as the turbulent regimes. 

The boundary layer thickness was found to be inde- 
pendent of the level of intensity of turbulence. 

A second method of finding a minimal transition 
Reynolds Number, by considering the growth pattern of 
the transitional boundary layer thickness, indicated a 
value of approximately 5 x 10* which is in good agreement 
with the value obtained in the intensity of turbulence con- 
sideration. 142 pages. $2.00. Mic 58-242 


EFFECTS OF VISUAL REQUIREMENTS UPON 
CERTAIN SIMULTANEOUS HAND MOTIONS 


(Publication No. 24,689) 


Stanley Marlin Block, Ph.D. 
University of Minnesota, 1956 


The objective of this research was to compare simul- 
taneous symmetrical hand-motion patterns with similar 
one-hand motion patterns and to determine how increased 
visual requirements caused by variations in the orienta- 
tion of the objects being grasped and the relative location 
of the grasping points affect the cycle time, the time for 
each element of the cycle, and the pattern and time values 
for eye fixations under these various conditions. 

The work cycle required the subject to reach with 
each hand to separate supplies of brass pegs, to grasp 
one peg with one hand, to move the pegs to adjacent holes, 
and to insert the pegs. An equal number of cycles were 
performed with dispensed pegs (orientation of pegs con- 
stant) and with jumbled pegs (pegs randomly oriented 
within a pan). For each of these variations in orientation, 
containers were placed at three locations: straight ahead 
(adjacent), 30-degrees to each side (moderately-spread), 
and 60-degrees to each side (fully spread), with a con- 
stant distance of 15 inches from the insertion holes. 

Ten male subjects, tested for handedness, eye domi- 
nance, and visual acuity, each performed a total of 5760 
cycles during a six-weeks period. Practice with each of 
the variations of the cycle was concurrent so that trans- 
fer-of-learning effects were equally advantageous. 

Cycle-time data were obtained for every run. Ele- 
ment-time data were recorded for each subject at three 
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stages of learning. To chart the simultaneous activities 
of the two hands, a strip-chart recorder was employed, 
which was connected by electronic relays to the grasping 
containers and to the fixtures surrounding the insertion 
holes, in order to record the duration of each of the four 
elements of the cycle. 

Eye-time data and eye-hand relationships were re- 
corded by a movie camera mounted directly over the 
work table. Eye movements were shown by a small mir- 
ror placed on the work table. 

Results of the experiment showed that increases in 
cycle time due to simultaneity (2-hand performance) were 
much greater (percentage-wise) for jumbled pegs than for 
dispensed pegs. From a different point of view, increases 
in cycle time due to random orientation (jumbled pegs) 
were much greater for 2-hand cycles than for 1-hand cy- 
cles. Spreading containers apart caused no significant 
difference in cycle time for dispensed pegs but caused 
significant, and progressive, increases in cycle time for 
jumbled pegs. 

Element-time data showed that increased visual re- 
quirements in grasping (random orientation and spread 
locations) increased the time for the Grasp element more 
than any other element, but other elements were also af- 
fected. Random orientation caused significant (but vary- 
ing) increases in time for all elements, both for 2-hand 
and 1-hand cycles. Simultaneity caused large increases 
in Insert time for both jumbled and dispensed pegs and 
also in Reach and Grasp time for jumbled pegs. Lateral 
(spread) locations of containers generally increased 
Grasp time, had no e.fect upon Insert time, and decreased 
Reach and Move times (especially with dispensed pegs). 

Eye data produced some interesting results, especial- 
ly in comparing sequence of fixations with handedness of 
the subject and in the effects of random orientation 
(jumbled pegs) upon eye-hand phase relationships. Fur- 
ther research is needed before recommendations can be 
made as to the optimum eye patterns and eye-hand rela- 
tionships for each of these situations. 

Limitations of the study were discussed and sugges- 
tions for further experimentation were indicated. 

155 pages. $2.05. Mic 58-243 


FORMATION OF FROST AND HEAT TRANSFER 
ALONG THE CIRCUMFERENCE OF A CIRCULAR 
CYLINDER IN A HUMID AIR CROSS FLOW 


(Publication No. 24,658) 


Paul Myung-Ha Chung, Ph.D. 
University of Minnesota, 1957 


Adviser: Professor A. B. Algren 


The transfer processes of heat and vapor between the 
air stream and a circular cylinder were studied under the 
frosting condition. Experiments were conducted at the 
Reynolds number range of 2500 to 10,000 and at three dif- 
ferent sensible heat ratios. Special emphasis was placed 


on finding the effect of the frost formation on heat transfer. 


It was found for a steady state that the usual analogy 
between heat and mass transfer can be used to calculate 
the total heat transfer to the cylinder with sufficient ac- 
curacy. 





The total heat transfer decreased with time as frost 
was formed, However, in all cases tested the transfer 
process reached a quasi-steady state in 60 to 80 minutes. 
Reynolds number and sensible heat ratio were found to 
influence the per cent decrease of total heat transfer to 
the quasi-steady state. A set of theoretical equations 
was derived which enables one to predict the total heat 
transfer variation with time. 

The deposition rate of frost on a bank of staggered 
tubes was theoretically studied. It was found that frost 
will form within the air stream more at the lower air 
temperature thus increasing the deposition rate on the 
tubes located at the downstream side of the bank. 

The variation of thermal conductivity of frost formed 
with respect to time was also studied. A set of partial 
differential equations was derived. The equations were 
simplified through physical assumptions and were solved 
numerically. The solution showed a general mode of var- 
iation which was similar to one obtained experimentally 
by a previous investigator. | 

159 pages. $2.10. Mic 58-244 


AN EXPERIMENTAL STUDY OF THE FLOW 
BETWEEN TWO ROTATING COAXIAL DISCS 


(Publication No. 23,947) 


Kenneth George Picha, Ph.D. 
University of Minnesota, 1957 


An experimental study of the flow of the main body of 
fluid between two rotating coaxial discs (outside the 
boundary layers which existed at each disc) has been car- 
ried out. Two 18 inch diameter steel discs were rotated 
with speeds from 800 to 3600 rpm. Basically, four cases 
were studied. These are as follows: 


(1) Both discs were rotated in the same direction at 
the same angular velocity; 
(2) Both discs were rotated at the same angular ve- 
locity but in opposite directions; 
(3) Both discs were rotated, but with unequal angular 
velocities: 
(a) In opposite direction 
(b) In the same direction 
(4) One disc was fixed, the other rotated at various 
velocities. 


A study of the edge effect was included by varying the 
ratio disc diameter to distance between the discs from 9 
to 1.286. Experiments were made at first rotating the 
discs with no restrictions at the edges. Later, a station- 
ary plexiglass cylindrical shroud was placed around the 
discs to enclose both the discs and the space between 
them, Initially flow visualization studies were carried 
out. Extensive measurements of the tangential velocity 
as the largest velocity component and of the static pres- 
sure were obtained at various radial and axial positions 
between the discs. The measured velocity field was used 
as a basis for a calculation of the boundary layer devel- 
opment using the integrated momentum equation of von 
Karman, Finally the observations of this work were 
compared to the results of previous investigators. 

The following flow configurations were observed in 
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the main body of fluid as one disc was maintained at con- 
stant angular velocity and the speed of the second disc 
varied from values greater in magnitude than the first, 
but in opposite directions, to values greater in magnitude 
and in the same direction. 


(1) Free Disc Case. 





With the discs rotating in opposite directions, the 
main body of fluid was essentially at rest regardless of 
the ratio of speeds and disc spacing. As the speed of the 
second disc was reduced to zero, the main body of fluid 
remained essentially at rest. The main body of fluid at- 
tained a tangential velocity as soon as the second disc 
was rotated in the direction of the first. As the speed of 
the second disc was increased to that of the constant ve- 
locity disc, the tangential velocity of the fluid increased 
proportionately. A stable cylindrical core of fluid rotat- 
ing as a solid body was noted when the disc velocities 
were equal. Essentially little change in the tangential ve- 
locity of the fluid occurred as the speed of the second 
disc exceeded that of the first. 


(2) Enclosed Disc Case. 


One of the significant differences from the free disc 
case was that when the second disc was at rest, the fluid 
attained a tangential velocity in the direction of rotation 
of the rotating disc. Secondly, as the speed of the second 
disc was increased from zero, the tangential velocity of 
the main body of fluid increased as the square root of the 
increase of the disc velocity. 

The results of a numerical solution of the integrated 
momentum equations indicated that the friction coefficient 
for the enclosed disc case was less than that of the free 
disc case. Furthermore, this value was less than the 
values obtained by previous investigators for a single 
free or enclosed disc. 243 pages. $3.15. Mic 58-245 





THE ANALYSIS OF HIGH-PERFORMANCE 
HYDRAULIC SERVOMECHANISMS 


(Publication No, 23,857) 


Richard G. Rausch, Ph.D. 
Princeton University, 1957 


This dissertation presents the results of an analytical 
and experimental study of hydraulic servomechanisms, 
The emphasis is on the closed-loop performance of wide- 
band, fast response systems, Two basic units are con- 
sidered: the valve-controlled servomechanism and the 
variable-displacement pump (or stroked-pump) type. 

The mathematical representation of each system is 
developed rigorously and attention is focused on the as- 
sumptions inherent in the analysis. The analysis shows 
that the equations describing both types of servomecha- 
nisms are nonlinear. 

Analog computer solutions of the closed-loop nonline- 
ar equations are given for a typical valve-controlled 
servomechanism. Sinusoidal and aperiodic inputs are 
considered, It is shown that the linear theory provides a 
good approximation to the nonlinear results only for those 
cases in which the motor differential pressure and the 
error signal remain small compared to their maximum 
values, 





To determine the degree of correlation between theo- 
ry and practice, experimental data are presented for both 
valve-controlled and variable-displacement pump servo- 
mechanisms, The nonlinear solutions and the experimen- 
tal results are found to be in good general agreement. 
The major discrepancies occur for small input levels; in 
this region, friction effects can be controlling and fric- 
tional forces were not included in the analog simulation. 

In addition to the main objectives outlined above, con- 
sideration is given to: 

(1) The determination of the assumptions necessary 
for reducing the basic nonlinear equations to the linear 
relationships ordinarily employed in practice; 

(2) The solution of the resulting closed-loop linear 
equations and the graphical presentation of the results so 
that they may be readily employed for design purposes; 

(3) The development of an “‘incremental-linear” the- 
ory; 
(4) The analytical determination of the output stiff- 
ness function of hydraulic servomechanisms and experi- 
mental verification of the results; 

(5) The analysis of flow, pressure and power 
requirements of hydraulic systems. 

235 pages. $3.05. Mic 58-246 


ENGINEERING, METALLURGY 
MATRIX AND DEFORMATION BAND ROTATION 
DURING EXTENSION OF ALUMINUM CRYSTALS 


(Publication No. 24,811) 


Jack Theodore Brown, Ph.D. 
Case Institute of Technology, 1957 


Tension tests were made on single and bicrystals of 
aluminum of various cross sections having the [011] di- 
rection as the tensile axis. In every case, the tensile 
axis referred to the matrix of the crystals rotated toward 
the [111] direction instead of the [112] direction pre- 
dicted by classical crystal mechanics, At the same time 
one or more sets of deformation bands formed, the ten- 
sile axis of the material in each band rotating toward any 
one of the four classical directions [112], [121], [112], 
or [121] depending on the operating slip plane and direc- 
tion. Explanations for these processes are presented. 

53 pages. $2.00. Mic 58-247 


HYDROGEN, CRACK INITIATION, 
AND DELAYED FAILURE IN STEEL 


(Publication No. 24,802) 
Herbert H. Johnson, Jr., Ph.D. 
Case Institute of Technology, 1957 


Delayed failure in steel with a uniform hydrogen dis- 
tribution occurs by the controlled initiation and growth of 
a crack, The static fatigue limit decreased with high 
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hydrogen concentrations or sharply notched specimens, 
In mildly notched specimens cracks initiated well below 
the notch surface. 

An incubation period for crack initiation was ob- 
served, which was longer at low hydrogen concentrations. 
The fracture stress was shown to be constant over a wide 
range of hydrogen concentrations and applied stresses, 

These results suggest that crack initiation and propa- 
gation are controlled by an interaction between hydrogen 
concentration and triaxial stress state, and that the incu- 
bation period results from the diffusion of hydrogen to the 
point of crack initiation. This diffusion process was 
demonstrated to be reversible, indicating that it is 
stress-induced. 60 pages. $2.00. Mic 58-248 


DIFFUSION IN LIQUID ZINC AMALGAMS 
(Publication No. 24,401) 


Harvey Walter Schadler, Ph.D. 
Purdue University, 1957 


Major Professor: Dr. Richard E, Grace 


The capillary reservoir technique and radioactive 
zinc® and mercury” were used to determine the self dif- 
fusion coefficients of both zinc and mercury and the 
chemical diffusion coefficient in dilute liquid zinc amal- 
gams, The data obtained were used to verify the interre- 
lation between self and chemical diffusion coefficients 
derived by Darken (1). 

The self diffusion coefficients of zinc were measured 
in amalgams containing 0.1, 0.5, and 1.6 weight percent 
zinc by determining the amount of zinc* which had dif- 
fused out of a small bore capillary and into an infinite 
reservoir ina known time. The effect of temperature on 
the diffusivity was measured between 10 and 60°C. The 
values of the activation energy, Q, in units of calories per 
mole, and Do, in units of square centimeters per second, 
in the Arrhenius relation were found to be 1000 and 
1.1 x 10%, 1500 and 1.8 x 10%, and 1900 and 3.4 x 107* 
for the 0.1, 0.5, and 1.6 weight percent zinc amalgams 
respectively. At 30°C, the diffusivities obtained were 
(1.95 t 0.04) x 1075, (1.49 + 0.02) x 107°, (1.33 + 0.02) 

x 10~° square centimeters per second for the 0.1, 0.5, and 
1.6 weight percent zinc amalgams respectively. 

The self diffusion coefficient of mercury was meas- 
ured in pure liquid mercury and in amalgams containing 
0.1, 0.5, and 1.5 weight percent zinc by determining the 
amount of mercury* which had diffused out of a small 
bore capillary and into an infinite reservoir in a known 
time. The effect of temperature on the diffusivity was 
measured between 10 and 60°C. The values of the activa- 
tion energy, Q, and D,, in the same units as above, were 
found to be 2400 and 6.0 x 10~* 2500 and 7.8 x 107% 1900 
and 2.7 x 10-*, and 1600 and 1.5 x 10°‘ for the 0, 0.1, 0.5, 
and 1.5 weight percent zinc amalgams respectively. At 


30°C, the self diffusion coefficient of mercury, pie(22) 
was found to obey the relation: 


Hg(Zn) 


5 : + 2 
10 Diigt = (-2.73 _ 1.17) = 0.02 (cm*/sec) 





The self diffusion coefficient of mercury in pure mercury 
obtained in this study was lower than the results of Hoff- 
man (2) and Nachtrieb and Petit (3). 

The chemical diffusion coefficient was measured in 
dilute zinc amalgams at 30°C. The amalgams used for 
these experiments contained both radioactive zinc® and 
nonradioactive zinc, and the ratio of zinc* to zinc content 
of the amalgams was kept constant. The diffusivity was 
determined by measuring both the change in the amount of 
tracer in the sample and the change in total zinc content 
after diffusion for a known time. The diffusivity was as- 
sumed to be constant in small concentration intervals, 
and a solution to Fick’s Second Law for constant diffu- 
Sivity was used, In the intervals, 0 to 0.536, 0.468 to 
0.927, and 0.955 to 1.455 weight percent zinc the chemical 
diffusivities were found to be (1.70 + 0.08) x 107°, 

(1.31 £0.05) x 1075, and (1.22 + 0.08) x 10-° square centi- 
meters per second respectively. These results are in 
good agreement with the chemical diffusion coefficients 
calculated from Darken’s theoretical relation. 

Another series of experiments was performed in 
which the diffusivity of zinc* was measured in small con- 
centration intervals, but the ratio of zinc* to zinc content 
was not kept constant. The diffusivity was assumed to be 
constant in small concentration intervals, and a solution 
to Fick’s Second Law for constant diffusivity was used. 
In the concentration intervals, 0.032 to 0.236, 0.303 to 
0.387, 0.792 to 0.980, and 1.30 to 1.51 weight percent 
zinc, the diffusivities at 30°C were found to be 
(1.96 0.02) x 1075, (1.99 + 0.04) x 1075, (2.00 + 0.04) 

x 107°, and (1.86 + 0.02) x 1075 square centimeters per 
second respectively. These results show that the diffu- 
sivity of zinc* is substantially independent of the zinc 
content in experiments in which the ratio of zinc* to zinc 
content is not kept constant. Since these experiments 
really constitute diffusion in the ternary system Hg-Zn- 
Zn*, they cannot be readily interpreted using diffusion 
theories which have been developed for binary systems. 

The mercury rich portion of the ternary diagram for 
the system Hg-Zn-Zn* is presented, and the iso-activity 
lines for all three components are shown. 


(1) Darken, L. S., Trans. A. I. M. E., 175, 184 (1948), 

(2) Hoffman, R. E., J. Chem. Phys., Vol. 20, No. 10, 
1567, October, 1952. 

(3) Nachtrieb, N. H., and Petit, J., J. Chem. Phys., 
24, 746 (1956). 136 pages. $2.00. Mic 58-249 








A STUDY OF THE DIFFRACTION LINE PROFILE 
OF ALPHA-IRON SINGLE CRYSTALS 


(Publication No. 24,138) 


Volker Weiss, Ph.D. 
Syracuse University, 1957 


Studies of the diffraction line profile for iron single 
crystals cathodically charged with hydrogen have shown 
the existence of multiple peak diffraction lines, These 
lines are due to periodic distortions of the lattice, the pe- 
riod being of the order of 1000 Angstroms. Several weeks 
after charging the crystals with hydrogen mosaic frag- 
mentation of the lattice was observed, Further studies 
are necessary to evaluate the nature of the periodic dis- 
tortions of the alpha-iron lattice due to the action of hy- 
drogen, 31 pages. $2.00. Mic 58-250 
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THE NUMISMATIC ICONOGRAPHY OF THE 
BYZANTINE EMPEROR JUSTINIAN I 


(Publication No. 23,804) 


James Douglas Breckenridge, Ph.D. 
Princeton University, 1957 


Numerous problems in the history of Byzantine art in 
its early and middle periods involve the question of the 
precise character of the art of the Eastern Empire in the 
period between the reigns of Heraclius and Leo II, when 
the Iconoclastic Controversy changed irrevocably the na- 
ture of Byzantine art. The iconoclastic policy of the 
Isaurian emperors had the effect of destroying almost all 
the religious art of the immediately preceding period, so 
that it is most difficult to reconstruct with any degree of 
accuracy the nature of pre-Iconoclastic Byzantine art, 
particularly that of the seventh century. 

We have evidence of considerable artistic activity 
during the last major reign before that of Leo III: the 
double reign of Justinian I, from 685 to 695 and from 705 
to 711 A. D. The purpose of this work is to discover what 
information may be gained from the study of works con- 
nected with this emperor, regarding the character of im- 
perial and religious art of the time within the Byzantine 
Empire. 

Certain works of art surviving to the present time 
have been attributed to the time of Justinian I, and it has 
been suggested that they contain portraits of him: the 
study of these works of art, however, leave us with the 
conclusion that none of them has any legitimate claim toa 
comnection with the name of Justinian II, and that in no 
case do they provide information of value as to the nature 
of the imperial and religious art of his period. 

Under the circumstances, the most useful evidence 
pertaining to the art of the reigns of Justinian II proves to 
be the coins issued by him, which contain certain impor- 
tant innovations in numismatic iconography: on these 
coins there appears for the first time the portrait of 
Christ, in two different pictorial types, which take the 
place of the emperor portrait on the obverse of his coins, 
relegating Justinian I] himself to a subordinate place on 
the reverse. 

Study of the iconography of the elements of these new 
coin types, as well as consideration of other data availa- 
ble regarding their mints and provenances, leads us to 
two conclusions: one, that the first of these Christ-types 
was introduced as a result of certain of the pronounce- 
ments of the Quinisexte Council, held under Justinian II’s 
auspices in 692; and two, that the second of the Christ- 
types, contrary to earlier belief, appears not simultane- 
ously with the first, but only in Justinian II’s second 
reign, after 705 A. D. 

The examination of these coin types in relation to the 
Acts of the Quinisexte Council, and to other information 
we possess concerning their origins and development, 
provides new evidence for our understanding of the 
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growing importance of the icon as an object of reverence 
in the seventh century, and of the new attitudes toward the 
nature and function of both religious and imperial art 
which were developing in consequence. These attitudes, 
of course, were to be overthrown temporarily by the 
Iconoclasts, but they survived to provide a basis for the 
theology of the Orthodox party which eventually tri- 
umphed. In the basis which it supplied for both the art 
and the theology of the post-Iconoclastic period lies the 
importance of the work of the Quinisexte Council, as we 
see it reflected in Justinian II’s numismatic products. 

233 pages. $3.05. Mic 58-251 


THE COLLEGE OF FINE ARTS OF 
SYRACUSE UNIVERSITY, 1894-1922 


(Publication No. 21,909) 


Edgar Burton Cole, Ph.D. 
Syracuse University, 1957 


Adviser: W.F. Galpin 


This dissertation is a historical survey of the College 
of Fine Arts of Syracuse University during the adminis- 
tration of Chancellor Day. The objective has been to pre- 
sent the story of the College during that period without 
bias or color in the belief that such a study would be of 
value in better understanding and evaluating the function 
of colleges of fine arts in higher education. 

A careful search was made of the “Minutes of the 
Board of Trustees”; “Minutes of the Fine Art Faculty”; 
Alumni Record and General Catalogue of Syracuse Uni- 
versity; the Annuals, Bulletins and Catalogues of the Uni- 
versity; and the campus and city publications for that pe- 
riod. Also consulted were various University and local 
historical publications. From the material obtained that 
data was selected that would accurately and tersely de- 
scribe the functioning of the College in terms of adminis- 
tration, curriculum, philosophy, faculty, concerts and ex- 
hibitions, and student organizations. Where appropriate, 
brief comparisons were drawn with the College of Liberal 
Arts. 

It was found that the administration of the College was 
the Faculty, meeting with the Dean as chairman. They 
were chiefly concerned with maintaining scholastic stand- 
ards and expanding the curriculum to meet the needs of 
an era of great educational growth. The curriculums of 
the Departments of Architecture, Painting, Music, and 
Belle-lettres are separately analyzed. It was found that 
in Architecture, Painting and Music the primary guiding 
principle was that of mastery of the chosen art through 
“learning by doing”, as opposed to “study about”; in 
Belle-lettres the emphasis was on the study of language. 
The secondary guiding principle was that of obtaining a 
greater depth of view of the chosen art through related 
art studies, and thirdly was the inclusion of academic 
studies of general cultural interest. 
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The educational philosophy recorded for the early 
years of this study was in terms of liberal arts. Gradu- 
ally through the years, as opportunities for professional 
education multiplied, a philosophy was evolved that fully 
embraced professional as well as liberal arts education. 
It was, in brief, that Syracuse University should accom- 
modate as largely as possible the ambitious youth who 
desired a higher education, and that a Syracuse education 
should be a brain making process uninfluenced by the 
various educational fads of the times. Chancellor Day 
early in his administration expressed the conviction that 
an increase in educational opportunity was the great need 
of the country as it moved into the Twentieth Century. 
The College of Fine Arts responded to this need by pro- 
viding teacher training courses as early as 1900, when a 
Normal Arts course was established. 

The various members of the Faculty of the Depart- 
ment of Music frequently appeared in concert in addition 
to the many student recitals. During the period of this 
survey it became the practice to hold art exhibitions in 
conjunction with student recitals. It is interesting to note 
that at the close of this study the Faculty of the College of 
Fine Arts had thirty-five members, fourteen of whom 
were Syracuse alumni. 

In conclusion it may be said that from 1894 to 1922 
the College of Fine arts of Syracuse University, the first 
degree granting college of its kind in the United States, 
was administered by the Faculty; it sought to impart in- 
struction in the fine arts by méans of actual work in the 
chosen medium; that careful attention was given to main- 
taining scholarship; and that concerts and exhibitions 
were considered to be an essential part of the educative 
process. 154 pages. $2.05. Mic 58-252 


THE MINIATURES OF THE TRIAL 
IN THE ROSSANO GOSPELS 


(Publication No. 23,841) 


William Carl Loerke, Jr., Ph.D. 
Princeton University, 1957 


This study deals with two miniatures in the Rossano 
gospels (fol. 8) which depict the trial of Christ before 
Pilate. These miniatures are unusual in two respects: 

1) Pilate, seated in the center on an imperial throne and 
flanked by imperial standards, is dominant over Christ as 
well as over the other figures; and 2) a semi-circular 
line caps each scene, but the composition of the first, 
perfectly flat, ignores this line, while that of the second, 
which indicates recession in depth, observes the line. 

A study of these unique features led to the following 
conclusions: 1) the trial is represented as transpiring in 
an imperial court of about the middle of the fifth century 
(Part II); 2) the miniatures derive from two monumental 
wall paintings, one of which was flat, but surmounted by a 
relieving arch, while the other decorated an apse (Part 
III); 3) these monumental wall paintings had been created 
for the Byzantine replica of the praetorium mentioned in 
the gospels. This building was erected in Jerusalem 
about the middle of the fifth century and dedicated to 
Hagia Sophia (Part IV). These miniatures in the Rossano 
gospels thus preserve an example of the monumental art 





of Jerusalem, dating from the period when it was the 
Spiritual capitol of the empire and the goal of many pil- 
grimages, 

From this study, the Rossano version of the trial 
emerges as the child of its time and place of birth. It 
conveys accurately the actual situation in an official court 
of the Christian-Roman government; it asserts repeatedly 
that this government approved of Pilate as an official and 
of the trial as an action at law. This emphatic statement 
on the unity of the imperial government and Christianity 
was made at a critical moment. Christian writers until 
Prudentius as late as A.D. 403 maintained the view that 
the Augustan peace had been a divine gift accompanying 
the coming of Christ in the flesh, that Rome, city and 
empire, was fulfilling its true destiny in becoming Chris- 
tian under Constantine and Theodosius I, and that the city 
and empire would continue secure because of this alli- 
ance, Alaric’s sack of Rome in A.D. 410 and the inflood- 
ing tide of barbarian tribes in the ensuing decades demol- 
ished this view of history. Moreover, deep cleavages 
within the Christian~-community were revealed in the 
Councils at Ephesus in 431 and 449. Thus imperial dis- 
solution in the West and theological dissension in the East 
called into question basic premises of the Christian- 
Roman order of society. It was to this issue, live and 
pertinent at mid-century, that the monumental proto- 
types of the Rossano trial miniatures spoke; at this mo- 
ment in history they asserted the ideal of their age, the 
indivisible corpus politicum mysticum. 

212 pages. $2.75. Mic 58-253 


THE MINIATURES OF THE PARIS MANUSCRIPT 
“COPTE 13” 


(Publication No. 24,145) 


Samy Shenouda, Ph.D. 
Princeton University, 1956 


The Paris manuscript “Copte 13” is a complete Four 
Gospels in Coptic, the ancient Egyptian language translit- 
erated with Greek letters plus sever other signs. It was 
written, painted and bound in two years, 1178-1180, by 
Michael the Metropolitan of the Coptic parish, Damietta 
in Egypt. It is said that St. Louis brought this manuscript 
to France, where it has been acquired by the National 
Library of Paris. 

The present study deals with the relationship between 
the miniatures which include seventy-four scenes from 
the Life of Christ, and the Coptic version of the Four 
Gospels as they have been transcribed in “Copte 13”. It 
must be realized, however, that this is the candidate’s 
first attempt to justify the applicability of the methodolo- 
gy and terminology set by Professor Kurt Weitzmann, a 
pioneer in the field of “picture-criticism”, in his course 
in the “History of Illustrations”, to the illustration of the 
Four Gospels. 

The most striking feature of most of the miniatures of 
“Copte 13” is that each of them is a conflation of more 
than one scene which was done with the intention of har- 
monizing the illustration of the Four Gospels. A minia- 
ture that has been inserted in the Gospel according to 
Matthew, for example, may have reference to any or all 
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of the other Gospels as well. Consequently the minia- 
tures had to be analysed to their different units. The prob- 
lem was to find out whether a certain episode has ever 
been illustrated, and if so, how many phases of that epi- 
sode are depicted. This task was not always difficult 
since, fortunately enough, there are the almost fully illu- 
minated Greek Four Gospels, Paris Gr. 74 and Florence, 
Plut. VI, 23. It is on the basis of these units that the 
miniatures of “Copte 13” have been compared with other 
extant representations. 

The results are two-fold. For those interested in the 
contents of the miniatures, the narrative cycle of “Copte 
13” has been enriched, all through, with elements refera- 
ble to the liturgy of the Coptic Church, to the orthodox 
dogma, to oriental customs and manners and to didactical 





and psychological treatises. This is in addition to its 
unique record of the representations of the Holy Places. 
For those who are interested in the evolution of the style, 
the miniatures of “Copte 13” provide an invaluable illus- 
tration of how a blend of Egyptian, Greek and Roman 
styles was being transformed into the Arabic style. 

It remains to say that if all these elements are care- 
fully sifted, one does not fail to recognize behind “Copte 
13” a model of the Four Gospels which had a Coptic ver- 
sion of both text and picture. This is evidenced by, for 
example, the unique representation of rolling the stone to 
close the tomb of Christ according to Luke, xxiii, 53, the 
presence of which is one of the main peculiarities of the 
Coptic text. 294 pages. $3.80. Mic 58-254 
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EFFECTS OF VITAMIN B, DEFICIENCY IN THE RAT 
AS RELATED TO TOXEMIA OF PREGNANCY 


(Publication No. 25,073) 


Myrtle Laurestine Brown, Ph.D. 
The Pennsylvania State University, 1957 


The effect of vitamin B, deficiency on the course of 
pregnancy in the maternal rat was investigated. The re- 
sponses studied were those which might be related to tox- 
emia of pregnancy. Non-pregnant animals were studied 
also in an effort to separate the effects of vitamin B, de- 
ficiency from those due either to the deficiency or to 
pregnancy alone. 

Pregnant animals consumed more food and gained 
more weight than non-pregnant animals. The anabolic in- 
fluence of pregnancy was apparent even in the animals fed 
desoxypyridoxine since non-pregnant animals fed desoxy- 
pyridoxine lost weight. Pregnant animals receiving a 
pyridoxine supplement but restricted in their food intake 
to that of the pregnant animals maintained on desoxypyri- 
doxine gained twice as much weight as the desoxypyri- 
doxine group indicating that food utilization as well as 
food intake is reduced in vitamin B, deficiency. 

There was no evidence of hypertension due either to 
pregnancy or to vitamin B, deficiency. 

Pregnant animals gained significant amounts of extra- 
cellular water during gestation as indicated by increases 
in specific gravity and total thiocyanate space. Vitamin 
Be-deficient animals showed a slight tendency toward 
water retention, but there was no outward evidence of 
edema, 

Pregnancy led to significant increases in total blood 
volume and plasma volume, and to significant decreases 
in hematocrit levels. Increase in total blood volume ap- 
peared to be related, in part, to gain in weight. Animals 
fed desoxypyridoxine and those fed a restricted food in- 
take with pyridoxine supplementation made the smallest 
gains in weight and the smallest changes in blood volume. 
However, blood volumes of desoxypyridoxine-fed animals 
tended to decrease whereas a slight upward trend was 





observed in animals on a restricted food intake with 
pyridoxine supplement. Vitamin B, deficiency led to sig- 
nificant reductions in hematocrit. These reductions were 
related, in part, to food intake but the effect of the defi- 
ciency was greater than that of simple food restriction 
alone. 

Hemoglobin concentrations were lower in pregnant 
than in non-pregnant animals. Hemoglobin concentrations 


were decreased also in vitamin B, deficiency. Greatest 


reductions occurred in the pregnant animals fed desoxy- 
pyridoxine. 

Concentrations of serum total protein and albumin 
were lower in pregnancy. However, levels of total circu- 
lating protein and albumin were higher in pregnant than in 
non-pregnant animals. Alpha, and alpha, globulin concen- 
trations were not changed due to pregnancy but beta glob- 
ulin was significantly decreased in pregnant animals. 
Dietary treatment had little effect on alpha, and beta 
globulins. Lower concentrations of alpha, were observed 
in pyridoxine-fed animals than in animals maintained on 
the desoxypyridoxine-containing diet at the end of the ex- 
perimental period. Gamma globulin concentrations and 
total circulating gamma globulin were reduced in preg- 
nant animals. 

Half of the desoxypyridoxine-fed animals failed to im- 
plant following successful mating. The litters produced 
by the remainder of this group were smaller and lighter 
in weight than young from mothers receiving pyridoxine- 
containing diets during gestation. There was a signifi- 
cantly higher incidence of resorptions in the deficient 
animals and gross abnormalities were observed in many 
of the young. Poor reproductive performance in desoxy- 
pyridoxine-fed animals was attributed solely to vitamin 
Be deficiency since animals restricted to a similar level 
of food intake but with pyridoxine supplementation were 
able to reproduce satisfactorily. 

Toxemia of human pregnancy is characterized by hy- 
pertension, edema and hypoproteinemia, A syndrome of 
this type was not apparent in the vitamin B,-deficient ani- 
mals in this study. Vitamin B,-deficient animals did 
show a tendency toward abnormal water retention, 
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lowered hematocrit levels, lowered hemoglobin concen- 
trations, diminishing total blood volumes and poor repro- 
duction performance as compared with pyridoxine-fed 
animals. Whereas a syndrome comparable to toxemia of 
human pregnancy was not produced, the results of this 
study indicate that vitamin B, is essential for normal 





reproduction in the rat and that in the deficient state the 
condition of both the mother and the fetus is seriously 
impaired, It is suggested that toxemia in the rat may be 
quite different from the syndrome observed in human 
pregnancy. 110 pages. $2.00. Mic 58-255 
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THE RELATION OF IRRIGATION EFFICIENCY TO 
THE POTENTIAL DEVELOPMENT OF IRRIGATED 
AGRICULTURE IN THE PACIFIC NORTHWEST 


(Publication No. 24,585) 


‘Douglas Broadmore Carter, Ph.D. 
University of Washington, 1957 


This study seeks to evaluate the factors in irrigation 
which are responsible for the prevailing low efficiency of 
deliveries and applications of water. In order to evaluate 
inefficiency, the amount of water which can be consumed 
or vaporized by available energy is taken as the water 
requirement while any additional water is regarded as in- 
efficient waste or loss. 

Water requirements ior irrigation in the Pacific 
Northwest are determined by estimating the consumptive 
use and by making allowance for the effectiveness of pre- 
cipitation. Thornthwaite’s procedure for estimating po- 
tential evapotranspiration is adopted as the best available 
for estimating consumptive use and a schematic hydro- 
logic model is presented for the evaluation of effective 
precipitation according to changing soil moisture storage 
conditions. The difference between consumptive use and 
effective precipitation comprises the irrigation need and 
it is this quantity which is the irreducible estimate of the 
' water requirement. Irrigation need is thus the standard 
for evaluating irrigation inefficiency. ; 

That considerably more water than the irrigation need 
is made available to irrigators is evident from the sum- 
maries of irrigation water utilization on federal reclama- 
tion projects in the Pacific Northwest. On several repre- 
sentative projects somewhat more than six acre-feet per 
acre of water is diverted to the canals. About four acre- 
feet per acre reaches the farms while only one and one 
half acre-feet per acre is required as irrigation need, 
Inaccuracy of applying water to the field is indicated as 
usually the greatest factor in inefficiency. Differences 
among the methods of applying water to fields are a, pre- 
ciable and uncertainties concerning the determination of 
the proper depth of each application and the proper inter- 
val between irrigations are rampant 1: current irrigation 
procedure. 

Inefficiency of delivery systems is found to be sec- 
ondary to the inefficiency of applications because losses 
and wastes of delivery can be regulated reasonably well 
by suitable procedures for sharing the water and by lining 
or treating the canals and laterals to minimize seepage in 
transit. 

The over-all irrigation efficiency of representative 





projects in the Pacific Northwest is characterized by one 
third to one fourth of the water made available for irriga- 
tion so the prevailing inefficiency requires considerable 
drainage provisions in order to make the land usable. 
The study depicts drainage facilities as a means of mak- 
ing it safer to employ the convenient though inefficient 
application methods that are presently ubiquitous. 

Two water rights doctrines which are incompatible 
with the hydrologic qualities of irrigation endeavor have 
been used in confusion to govern the access of irrigators 
to legally prescribed quantities of water. Riparian doc- 
trine does not provide for consumptive use while appro- 
priation doctrine does not govern adequately the non- 
consumptive phases of irrigation. The discrepancy 
between the basic water rights doctrines and the facts of 
irrigation is bridged by the doctrine of beneficial use by 
which courts have awarded irrigators enough water to 
satisfy both the consumptive use requirements and the 
justifiable inefficiency encountered in applying the deliv- 
ering water. In defining beneficial use, courts have con- 
sidered it to mean reasonably convenient use rather than 
maximum possible beneficial use. 

It is found that water rights are also regarded as a 
permit to share the water during seasons of scant sup- 
plies but the use of water during a season of plentiful 
supplies is often not regulated. In practice, water rights 
fail to protect the public’s prerogative that water not 
needed for irfigation should be left to other dispositions. 
Many ancient water rights were awarded when inefficiency 
was greater than present conditions can justify; yet, dld 
water rights protect the inefficiency of the irrigators 
from enforced revision and serve as examples of legally 
acceptable irrigation procedures. It is shown that pro- 
gressive improvement of irrigation efficiency when more 
efficient methods become available is not required of ir- 
rigators by their water rights. Nor, would the water they 
might thus save be acquired necessarily for their use on 
additional acreage because later claimants with unsatis- 
fied requirements could obtain the supplies. 

That planning criteria inhibit improvements of irriga- 
tion efficiency is apparent in estimates of water require- 
ments in thirteen samples of recently proposed projects 
under jurisdiction of the Bureau of Reclamation. Two 
competing methods of determining water requirements 
have been used in nearly all the studies sampled. One 
method was utilized in these studies to obtain an estimate 
for periods of extreme requirements while another meth- 
od was intended for average requirements. Estimates 
made by the two methods for some projects indicated 
identical or similar values. It is evident that some 
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elements of the estimates were intentionally manipulated 
in order to produce the agreement. Yet, an agreement 
would indicate that one or both of the estimates is invalid. 

Evidence is presented to show that the planning func- 
tion is subjugated to the proposition that future irrigation 
Should be modeled after present irrigation. On the other 
hand, planning criteria for water requirements of irriga- 
tion projects where sprinkler irrigation is to be used are 
more stringent than for projects where less efficient ap- 
plications are anticipated. 

The potential irrigation endeavor that can be devel- 
oped with prevailing methods and efficiencies is estimated 
to comprise roughly four million acres in addition to the 
present irrigated area of 3.8 million acres in the Pacific 
Northwest. However, it is suggested that the low effi- 
ciencies of present irrigation may not justify any consid- 
erable expansion because of the bettering position of 
competing reclamation elsewhere and mutually exclusive 
use of water for other pursuits in the Pacific Northwest. 
Increasing costs for drainage facilities are also described 
as an important deterrent to the realization of any addi- 
tional acreage. 

The acreage of irrigation endeavor which might be 
developed with maximum practical irrigation efficiency is 
estimated to comprise an additional twelve million acres, 
provided suitable land is available. It is found that if the 
quantity of water presently devoted to irrigation could 
somehow also be utilized with maximum practical effi- 
ciency, about 24 million acres could possibly be provided 
with adequate water supplies in the Pacific Northwest. 

The conclusion is drawn that the potential develop- 
ment is circumscribed by a lack of incentives to improve 
prevailing practices, water rights, and planning proce- 
dures in irrigation. Recommendations leading to the es- 
tablishment of such incentives concern the frequent re- 
view of water rights, the requirement for federal agencies 
to design for highest feasible efficiencies, subsidies to 
promote needed sprinkler equipment, and a demonstration 
project to illustrate most effective procedures. 

162 pages. $2,15. Mic 58-256 


A FERTILE CRESCENT FEDERATION 
(Publication No. 23,895) 


Monir Saad Girgis, Ph.D. 
Clark University, 1957 


Supervisor: Samuel Van Valkenburg 


The Fertile Crescent is a belt of arable land running 
in a semi-circle around the northern edge of the Syrian 
desert. It comprises the northern Arab world and Israel. 
The region occupies a strategic location of vital impor- 
tance. The Arab countries of the Fertile Crescent have 
certain physical and human characteristics which are 
common to them. The area has been unified several 
times under one political authority, but since the end of 
the First World War it has been divided into a number of 
small states. The Arab leaders have tried since the be- 
ginning of their national movements to establish an Arab 
state in this part of the northern Arab world. The pur- 
pose of this study is to show that the international bound- 
aries between those Arab states have no geographical 
bases. The dissertation suggests the creation of an Arab 





federated state which should comprise the Arab states in 
the Fertile Crescent. It presents the assets for as well 
as the obstacles to creating such a federation. 

The first chapter discusses the natural setting. This 
is followed by the study of the economy of the countries 
and the ethnic structure of the population. After this the 
historical development of the area is treated with special 
reference to the later periods. Then the present Arab 
countries are evaluated, emphasizing for each assets and 
liabilities. A federation is suggested as a solution for 
many of the problems, and the framework of such a fed- 
eration is discussed. Schemes are proposed to solve the 
boundary problems between the new federated state and 
her neighbors. It is suggested that Antioch and the outlet 
of the Orentes river should be given back to Syria while 
the port of Alexandretta might remain in Turkey. An ex- 
change of territory is suggested to solve the Arab-Israeli 
boundary problem. Israel should get the Gaza strip in 
return for the southern part of the Negeb. 

It is expected that the new federated state might re- 
store peace and Stability in the area as well as contribute 
to world peace. 209 pages. $2.75. Mic 58-257 


MUSLIMS IN INDIA AFTER 1947: 
A STUDY IN POLITICAL GEOGRAPHY 


(Publication No. 23,897) 


Mohammed Halim Khan, Ph.D. 
Clark University, 1957 


Supervisor: Samuel Van Valkenburg 


This is a study in political geography which concen- 
trates its attention upon the Muslims in the Indian national 
scene. It attempts to present the problem of the Muslims 
in terms of its historic matrix and to evaluate the Muslims 
as a political entity within the Indian Union. For the pur- 
pose of this study Kashmir has not been included because 
its unresolved case is still before the Security Council. 

As things stand today (1957) about 40 million Muslims 
live in India, amounting to 10 percent of the total popula- 
tion. This simple fact documents the Hindu-Muslim divi- 
sion from which there has arisen a host of unresolved 
social, political, and economic problems. These prob- 
lems have been analyzed, and the conclusion has been 
drawn that Hindu-Muslim dualism is felt acutely only by 
those who seek contrast rather than commonality. Com- 
monality rests on the manifold relations of peoples to 
peoples, and of peoples to the land they live on. The peo- 
ples of India, whether Hindus or Muslims, are, first of 
all, Indians. 

The core of the Muslim-Hindu problem lies in the two 
bodies of historic customs or usages cherished by the one 
and abhorred by the other. However, uniformity of cus- 
tom and religious belief is not essential to the proper 
functioning of a national state, nor should such uniformity 
be sought through the suppression of minorities. Hasty 
and ill-advised efforts to establish a homogeneous society 
by the active discrimination against, and the forcible sup- 
pression of minority groups can only engender strife and 
conflict inimical to the development of the state. 

Although the Muslim minority in India is small, the 
question of Muslim adjustment in a post- Partition India is 
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decisive to the future welfare of India. On the domestic 
scene, the internal order and economy of the country de- 
pend on the successful utilization of the skills and train- 
ing of the Muslims as well as Hindus. The problem has 
its international aspect in that it has fanned the flames of 
national conflict between India and Pakistan. Some sug- 
gestions have been made as to the direction in which India 
must move if the future is to be an improvement over the 
past. The most important of these are the full acceptance 
of the ideal of a democratic secular India, the training of 
government administrators toward this end, i.e., away 
from their colonial authoritarian heritage, and the estab- 
lishment of an inter-group educational program that would 
work toward breaking down the social, cultural, and reli- 
gious barriers between Hindu and Muslim. 

The study has convinced the author that consciousness 
of the problem is kept alive to serve as.an excuse or ra- 
tionalization for continued economic exploitation and po- 
litical domination of Muslims by the Hindus. 

It concludes that the realities of world politics and the 
pressure of economic necessity are compelling reasons 
for seeking to meet and solve India’s communal problem. 
Should international communism continue to expand, In- 
dia, being in its path, would be faced with a threat to its 
national security. Such a challenge could not be effec- 
tively met if communal distrust hindered a united national 
resistance. Even without a threat of Soviet penetration, 
the growing internal desire for economic betterment de- 
mands a cooperation between the communities, whereby 
the skill and initiative of each group may be mobilized for 
the betterment of the larger intercommunal whole. Should 
India fail to solve its problem, the Muslim will probably 
be doomed to play the role of scapegoat for that failure. 

141 pages. $2.00. Mic 58-258 


DELIMITATION OF HIGH-QUALITY RESIDENTIAL 
LAND USE IN WORCESTER, MASSACHUSETTS 


(Publication No. 23,900) 


Telesforo W. Luna, Jr., Ph.D. 
Clark University, 1957 


Supervisor: Raymond E, Murphy 


Techniques have been developed for the delimitation 
of blighted or substandard urban housing in different 
cities in the United States. However, no similar study of 
high-quality residential land use appears in the litera- 
ture. Perhaps the reason that no such study has been un- 
dertaken is that high-quality residential areas are not 
problem areas requiring action. 

A basic technique in the delimitation of high-quality 
residential land use has been developed in this disserta- 
tion. The median national value for single-family dwell- 
ing unit structures and monthly rent for renter-occupied 
dwelling units for all urban dwelling units were adopted 
as reference levels in the computation of the standard de- 
viation, the statistical method used in this study. Only 
blocks with average value and average monthly rent above 
the reference levels are used in the calculations. Aver- 
age value and average monthly rent by blocks were re- 
ported in the block housing data for Worcester in 1950. 

From the computations of the standard deviation using 
value and monthly rent, the value limit, separating high 





from average or low-quality housing, was established for 
both single-family residential structures and renter- 
occupied dwelling units. The limiting value is equal to 
one standard deviation (10) above the mean. With the 
results obtained from the computations of value and 
monthly rent, comparable value ranges were established, 
making possible the construction of the composite map 
which was used as the basic tool in the field. 

The computation of the standard deviation using value 
and monthly rent available from the block housing data as 
of 1950, however, was found to be insufficient. This was 
recognized when a reconnaissance tour was undertaken in 


- the area delimited statistically. It was realized even 


from the beginning that refinements had to be made on the 
composite map. 

The field work was undertaken in order to gather data 
used for the refinement of the composite map. Data were 
gathered from observable factors which included age, de- 
Sign and construction, building materials, location, land- 
scaping, and quality of occupancy regarding repairs. In- 
terviews were conducted and the questionnaire method 
intensively employed. Persons in important positions, 
who had reason to be well-informed on the prevailing 
housing characteristics of the city, answered the ques- 
tionnaires. 

The need for a quantitative measure as a further 
check before the final areal boundaries were drawn to 
separate high-quality from average or low-quality resi- 
dential land use led to the utilization of valuation data. 
Before valuation data could be used, a workable pattern 
had to be developed to establish approximate market sale 
price equivalents. 

The distribution pattern of high-quality residential 
land use was analyzed by tracing the historical settlement 
and the incidence of sequent occupance of Worcester. 

The effect of the cultural pattern in the areas delimited 
as high-quality, of the spatial location of high-quality 
residential districts in relation to other urban land uses, 
of relief, and of zoning were also considered. 

The limitations of the technique employed in this 
study are discussed in the last section. The use of the 
several methods for making refinements in the composite 
are also re-evaluated. 138 pages. $2.00. Mic 58-259 


LAND OWNERSHIP IN THE WILDERNESS AREAS 
OF THE U.S. NATIONAL FORESTS 


(Publication No. 23,902) 


Richard Ernest Murphy, Ph.D. 
Clark University, 1957 


Superviscr: Edward Higbee 


Twenty-nine areas, each over 100,000 acres in area, 
have been set aside in the National Forests of the United 
States and officially designated as wilderness areas. 
While watershed protection and wildlife preservation are 
functions of these areas, their principal purpose is to 
serve those who receive pleasure and inspiration from 
the contemplation and experience of untamed nature. 

Wilderness enthusiasts seek primarily (1) solitude, 
(2) the opportunity to pit their wits against the elements 
under primitive conditions, and (3) natural beauty. To 
satisfy these desires, rather large and inaccessible 
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areas are needed. In the rugged back country in some of 
the national forests such areas are found. 

Large areas in primitive condition were rapidly dis- 
appearing in the face of twentieth century mechanization 
when the wilderness areas were reserved to keep some of 
the wild country intact. One of the major threats to this 
object, however, has been the existence within nineteen of 
the areas of parcels of land alienated from Federal own- 
ership. Owners of these alienations have the right of ac- 
cess to their properties and often use them in ways which 
detract from the wilderness values of the surrounding 
Federal lands. 

The alienations were obtained under the basic land 
laws of the United States and were simply extensions into 
the back country of settlement patterns common else- 
where in the nation. Most of the properties were secured 
prior to the creation of wilderness areas and originated 
as homesteads, railroad grants, mining patents, state 
school lands, pre-emption lands, and the like. 

The present use of these properties is often at vari- 
ance, both with the intent of the land laws under which 
ownership was secured, and with the wilderness use of 
the surrounding areas, Nevertheless, there is high cor- 
relation between the type of original patent and the pres- 
ent kind of land use (however that use may differ from 
original intent), and between regional location and present 
type of land use. While some properties have been re- 
conveyed to the United States and are used for wilderness 
purposes, and while some.are simply held in abeyance or 
are abandoned, others are used in ways which are. defi- 
nitely at odds with wilderness values. Among the latter 
are commercial recreation, stock raising, mining, and 
logging. Not only are the uses in themselves disturbing 
to wilderness, but alienations have brought in other 
harmful effects to wilderness such as access roads. 

Several actions have been taken which tend to resolve 
the situation. Sometimes the Forest Service has simply 
pulled back the boundary of a wilderness area. From a 
wilderness standpoint, a happier solution sometimes has 
been the acquisition of alienations by the Service or, in 
lieu of that, by sympathetic parties such as state fish and 
game departments. Enforcement of regulations strictly 
curtailing use on Federal land adjacent to alienations has 
helped wilderness values, but the regulations are difficult 
to enforce unless backed up by state law and state police. 

The best chances for success in preserving the wil- 
derness areas from the threat of alienations are (1) an 
aroused and vocal local citizenry and (2) an interested 
and sympathetic Forest Service staff. The latter can help 
by making use of every opportunity to acquire the aliena- 
tions and by enforcing regulations where possible. The 
local citizen can bring pressure to bear on state legisla- 
tures and on the Federal government for protective laws 
and appropriations to buy the alienations. 

In summation, the problem of alienated lands in wil- 
derness areas is part of the larger conflict in land use 
which has characterized the period of transition in atti- 
tude toward the remaining Federal domain from one of 
advocating private settlement and exploitation of all the 
public domain to one which advocates the continuation of 
Federal control and the utilization of the resources for 
the long range public welfare. 

587 pages. $7.45. Mic 58-260 





LAND UTILIZATION IN SULLIVAN COUNTY, 
NEW HAMPSHIRE —A CRITIQUE AND EVALUATION 
OF THE COUNTY’S RURAL LAND RESOURCES 


(Publication No. 23,905) 


Robert Folsom Perry, Jr., Ph.D. 
Clark University, 1957 


Supervisor: Edward Higbee 


The purpose of this study is to analyze and evaluate 
critically the major types of land use in Sullivan County, 
New Hampshire. This county, centrally located in New 
England on the left bank of the Connecticut River, has 
many of the characteristics and problems of other parts 
of the region. The analysis, evaluation, and recommen- 
dations for Sullivan County, therefore, are equally valid 
for similar problems elsewhere in New England. 

No attempt is made to analyze all phases of land utili- 
zation. This study concentrates on the types of rural land 
use only and on some of the major, associated problems, 
Extensive library research was carried out prior to en- 
tering the field for mapping and firsthand study. Other 
information was obtained by interviewing local inhabit- 
ants. The Soil Conservation Service, the County Agricul- 
tural Agent, The State Planning and Development Com- 
mission, and numerous other sources were contacted. 

Part I is concerned with the present, formal land-use 
pattern and the factors influencing its development. The 
major previous land-use patterns are presented. They 
are: land use by aboriginal inhabitants, early colonial 
land use, postroad and turnpike era, period of rural pros- 
perity, and period of agricultural decline. 

Part II is a critique and evaluation of the functional 
pattern. Types of rural land use presented are: Forests 
and Their Management; Dairy Industry; Agricultural Spe- 
cialization; General and Part-time Farming; Rural Rec- 
reational Land Use; and Water Utilization. Recommenda- 
tions for improvement are suggested where possible. 

In conclusion, Part III is concerned with Sullivan 
County in its greater regional setting. It demonstrates 
that this county has many of the characteristics and prob- 
lems of New England so far as cropland, forests, pasture 
land, and types of rural land use are concerned, This 
detailed study thus points out the nature of land utilization 
problems common throughout New England. 

Following recommendations of the Soil Conservation 
Service poor pasture land is being converted to perma- 
nent forests. It is expected that the present trend will 
continue into the 1970’s when about ninety percent of the 
land will be in forests. More tree farms are coming inf) 
operation. At present, there is a higher financial return 
from coniferous evergreen trees than from broadleaf de- 
ciduous trees. Because of faster growth and higher value, 
replanting of softwoods will continue to replace the hard- 
woods as they are harvested. 

Because of adequate transportation, short distance 
from markets, and excellent hay and pasture land, dairy- 
ing will continue to be the most significant form of agri- 
cultural land use and the major source of income to Sul- 
livan County. Emphasis will be on fluid milk rather than 
on butter, cheese, or other products. The most success- 
ful farms will be in the Connecticut Valley and the Schist 
Uplands. 

Although insignificant today, it is expected that poul- 
try, vegetables, and fruits will become of greater impor 
tance in the future, for there is a growing local demand 
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for these products, Continued decrease of general farms 
in remote areas is expected. Residential part-time farm- 
ing is of greatest importance around Claremont and New- 
port where industrial workers are moving into rural 
areas to raise their own vegetable crops. 

Most forms of rural recreational land use are in- 
creasing in significance, With lakes, rivers, mountains, 
scenery, and historic attractions this area has an excel- 
lent opportunity to expand its recreation industry. It is 
ideally located a few hours distant from densely-populated 
eastern Massachusetts. 

As Sullivan County faces the future, there are many 
factors and trends indicating that this county will continue 
to exist in its traditional manner as a small New England 
region with its rural economy based on different types of 
agriculture, recreation, and forestry. 

295 pages. $3.80. Mic 58-261 


A GEOGRAPHIC STUDY OF THE GROWTH 
OF GREATER WILLIAMSPORT 


(Publication No. 25,091) 


William Frederick Plankenhorn, Ph.D. 
The Pennsylvania State University, 1957 


Greater Williamsport, once famous as the largest 
lumber center in the United States, is located midway in 
the West Branch Valley in northcentral Pennsylvania. 
Although it is the largest city in the West Branch Region, 
the 5,000 square mile drainage basin of the West Branch 
of the Susquehanna River, it is not classified as a metro- 
politan center by the United States Department of Com- . 
merce, 

The problems to be investigated are as follows: 


1. Why has Greater Williamsport developed at its 
present site and situation? 

2. Why have there been differences in the areal ex- 
pansion of Greater Williamsport’s commercial districts? 
3. What relationship exists between Greater Wil- 
liamsport’s growth contrasts in its commerce and indus- 

try and its changing city-region relationships ? 
4. What is the relation between some of Greater Wil- 
liamsport’s problems and its residential neighborhoods? 


This is a developmental study of the growth of Great- 
er Williamsport, divided into six periods illustrated by a 
total of seventy-five maps, in order to reconstruct as ac- 
curately as possible local and regional spatial patterns 
and changes which have occurred, These maps include 
such physical features as topography, climate, soils, ge- 
ology; such cultural aspects as manufacturing, residen- 
tial, commercial, neighborhood areas; highways, airways, 
railways; distribution of schools, churches, recreational 
centers; traffic flows, newspaper circulation, and com- 
muter travel. 

The files of Greater Williamsport’s newspapers and 
magazines, the Lycoming County Collection, and records 
available only in Harrisburg have been carefully read and 
analyzed for geographic information. Interviews have 
been arranged with local historians, archeologists, busi- 
ness and civic leaders, and people in all walks of life for 
information which might be pertinent to this study. The 





writer has made numerous field trips to study and verify 
such various aspects as local and regional topography, 
geology, and to map local neighborhood patterns, property 
districts, and business districts. 

All this information and data have been coordinated by 
periods, analyzed, and synthesized to discover relation- 
Ships significant in Greater Williamsport’s growth. 

Greater Williamsport has developed at its present 
site and situation, because of a complex of conditions 
conducive to the largest local grouping of communities in 
the West Branch Valley in all periods of its growth. Dur- 
ing the Lumber Period the number of local and regional 
physical and economic factors exploited was so seldom 
equalled in the United States as to be most unusual. 

There has been a difference in the areal expansion of 
Greater Williamsport’s commercial centers, because of 
the interplay of centripetal and centrifugal forces caused 
by modern highways and bridges, which reacted to the 
disadvantage of the Central Business District and to the 
advantage of some secondary commercial centers. 

A close relationship exists between Greater Wil- 
liamsport’s growth contrasts in its commerce and indus - 
try and its changing city-region ties. 

Greater Williamsport has urban problems, primarily 
because recent urban expansion has been beyond its mu- 
nicipal and borough boundaries. In short, there is no po- 
litical unity to match its present economic and social uni- 
ty. A larger neighborhood loyalty must be cultivated. 

Greater Williamsport today is an urban cluster, 
composed of Williamsport, the central city, and several 
organized and unorganized satellite communities. A 
number of local and regional improvements have so en- 
hanced its industrial prospects that it is now on the 
threshold of a new period of growth. 

410 pages. $5.25. Mic 58-262 


A GENERIC CLASSIFICATION OF LANDFORMS 
OF MINNESOTA 


(Publication No. 24,676) 


Neil Elliot Salisbury, Ph.D. 
University of Minnesota, 1957 


Landforms are important to geographers for two main 
reasons. First, they are observable features distributed 
over the surface of the earth in patterns that reveal dif- 
ferences in type, and differences in degree within types. 
In order to discuss these differences, agreement must be 
reached on the description or measurement of their char- 
acteristics. Secondly, landforms furnish differing bases 
as resources for agriculture, for movement, for urban- 
industrial concentrations, and for larger political enti- 
ties. To assess adequately the relative importance of 
landforms in the resource base, objective comparisons 
must be possible. The development of a classification 
system which will permit objective comparison and pro- 
vide quantification of landform characteristics for cor- 
relative studies is the purpose of this study. 

Genetic landform studies have not provided systemat- 
ic descriptions of the appearance of landforms nor have 
they produced quantified data on landform characteris- 
tics, Consequently, attention has been directed in this 
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study to the development of a system which can be com- 
pletely divorced from genetic terminology and concen- 
trates instead on observable landform elements, _ 

Genetic studies of glaciated and stream-dissected 
plains were reviewed to ascertain the morphologic limits 
of landform characteristics that are implied in the vari- 
ous terms used in these investigations. The conclusion 
was reached that the element best described by genetic 
terminology is the material of which the landform is 
composed, 

Landform characteristics which may be observed in- 
clude relief, slope, materials, and drainage. Various 
studies have used one or more of these elements, but 
none of the studies has proposed a comprehensive classi- 
fication applicable to other than a highly localized area. 

In order to test a proposed universal system of clas- 
sification, the state of Minnesota was selected as the area 
for study. The state was stratified on the basis of type 
and age of materials in order to insure topographic dif- 
ferences, A sample area was selected to represent each 
of the 19 categories used in the stratification. Data were 
collected in the field on height and length of slope, mate- 
rials, and drainage. From these data slope inclination 
and various indices were calculated, The sample units 
for which data were collected consisted of a square mile 
divided by a grid into 256 smaller units, each a sixteenth 
of a mile on a side. 

A landform classification system involving height of 
Slope, slope inclination, an index of resistance to move- 
ment, a flat land ratio, and the per cent of the area in 
various materials types and drainage conditions was de- 
veloped after manipulation of the data and was applied to 
the 19 sample areas. Methods of applying the classifica- 
tion system to larger areal units were suggested. 

The classification system as proposed appears to 
supply information which will permit objective compari- 
sons of the characteristics of any landform type, and 
which can be used in analysis of other distributions on the 
earth’s surface. 179 pages. $2.35. Mic 58-263 


DUTCH MIGRATION TO AND SETTLEMENT 
IN CANADA: 1945-1955 


(Publication No. 23,907) 


Anthony Sas, Ph.D. 
Clark University, 1957 


Supervisor: Samuel Van Valkenburg 


With respect to Dutch emigration to overseas coun- 
tries during the decade following the second world war, 
Canada is not only the first country with which the Neth- 
erlands Government made immigration agreements, it is 
also the nation which has absorbed the largest number of 
Dutch settlers—about 110,000 out of a total of 245,000 
emigrants from the Netherlands. 

The large-scale migration became imperative be- 
cause of the surplus of agricultural and skilled labor re- 
sulting from a high birth rate and limited amount of land 
in the Netherlands. Preference for Canada was the result 
not only of the demand for labor, both in rural and urban 
areas, but also of geographic proximity. 

Migration and subsequent settlement has been charac- 
terized by various significant aspects. The migrants 





have been actively assisted and given the fullest coopera- 
tion by the Netherlands Government. Although the migra- 
tion of agriculturalists is the basis upon which rests the 
movement of Dutch to Canada, recently the proportion of 
those in other occupations has steadily increased as a re- 
sult of a more liberal immigration policy by the Canadian 
Government, 

The migrants, who moved primarily as a family, have 
come from all parts of the Netherlands, but the majority 
originated in three densely populated and industrialized 
western provinces. According to religion, most of the 
migrants have been of the Christian Reformed faith but 
their numbers are decreasing; on the other hand, the pro- 
portion of Roman Catholics and Reformed has been in- 
creasing steadily since about 1950. 

Dutch settlement in Canada has taken place in all 
provinces but most of the migrants moved to three re- 
gions: Southern Ontario, Southern and Central Alberta, 
and Southwestern British Columbia. This movement was 
governed primarily by historic precedent, economic op- 
portunity, church activities or physical-geographic re- 
semblance of these regions to certain parts in the Neth- 
erlands, 

Field investigation of Dutch rural settlement in four 
counties of Southern Ontario — the region which has ab- 
sorbed over 50 per cent of all Dutch immigrants to Can- 
ada — indicated that the settlers have contributed signifi- 
cantly to the local economy. As a result of improvements 
such as better and extended drainage, greater application 
of fertilizer, and reclamation of several swamps, the 
value of the farm land has not only risen but the acreage 
has increased as well. In the field of cooperatives and 
produce marketing the Dutch farmers have made addi- 
tional contributions to the region. 

Socially and culturally the progress of integration into 
the Canadian scene by the Dutch, and in particular by the 
older adult immigrants, has not advanced as fast as might 
have been expected. As a result of the necessity to work 
long hours at their farm, limited amount of capital, and 
language difficulties, social intercourse with the Canadian 
element is restricted. This has resulted in a slight iso- 
lation which has been aided by certain Protestant church 
organizations which have tended to foster the strict ad- 
herence to Dutch customs and traditions. The younger 
children of the immigrants usually integrated quickly, a 
fact which sometimes created tensions within the family, 
weakening the authority of the father. 

In general, Dutch rural settlement in Southwestern 
Ontario has been successful. Problems relative to social 
and cultural integration will remain but will probably 
never attain serious proportions. Economically, the 
Dutch rural dwellers have lived up to expectations and 
have been a definite asset to the community. Further 
study of the aspects of settlement and integration here 
and in other regions of Canada should be encouraged in 
order to arrive at a better understanding of the problems 
which face the immigrants, 
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A GEOGRAPHICAL ANALYSIS OF 
MONONGAHELA RIVER TRANSPORTATION 


(Publication No. 25,096) 


Francis Seawall, Ph.D. 
The Pennsylvania State University, 1957 


: The Monongahela River, which is formed by the con- 

fluence of two rivers in north central West Virginia, 
flows in a northerly direction to join with the Allegheny 
River at Pittsburgh to form the Ohio River. The entire 
Monongahela River, which is only 128 miles long, has 
been made navigable by the construction of a series of 
locks and dams. Annual traffic on this waterway in re- 
cent years has totaled over 30,000,000 tons, making it one 
of the important arteries of this nation’s transportation 
system, 


1, To conduct a quantitative and an interpretive anal- 
ysis of the commerce of the river to indicate the density 
of traffic, direction of movement, and origins and desti- 
nations of the major commodities in the river traffic. 

2. To analyze the changing functions and structure of 
the river as a media of transport. 

3. To determine the area, or hinterland, served by 
river transportation. 

4. To explain the relationships between the river and 
its hinterland in regard to transportation. 

9. To attempt to develop a useable method for analyz- 
ing geographically the function of a river as an artery of 
transport, 


1. Evaluation of the physical and cultural aspects of 
the Monongahela River which effect navigation. This in- 
formation was obtained from field observations and inter- 
views, and a review of published and unpublished reports 
largely from the United States Army Engineers, Pitts- 
burgh District. | 

2. Study of the river traffic of the past. An historical 
approach was employed to evaluate the changing functions 
of the river as a mode of transport and to serve as a ba- 
sis for understanding the present and possible future 
traffic pattern. 

3. Examination of the present river traffic. The ba- 
sic source of information for this phase of the research 
was largely obtained by field observation and interviews, 
and published and unpublished reports of the United States 
Army Engineers, Pittsburgh District. 


Origins and/or destinations of commodities usually 
reflect the basic economy of an area; the changes in com- 
modity traffic on the Monongahela River have indicated 
the changes in the economy of the area served by the riv- 
er. The functions of the river as a transporter of com- 
modities have changed considerably since records of 
commodity movements were first tabulated. The early 
statistics reveal that agriculture and forestry were the 
most important phases of the economy; since the 1850’s, 
coal has been the major commodity; and in recent years 
there has been a considerable increase in the shipment of 
petroleum and iron and steel products in the river traffic. 

Data reveal that coal, gasoline, petroleum products 
other than gasoline, sand and gravel, and iron and steel 
products currently comprise over 95 per cent of the total 
tonnage transported on the river. As a result of the traf- 
fic flow study of major commodities and the field survey, 
the Monongahela River hinterland was delimited. 





Analysis of the hinterland revealed that this area was 
not a homogeneous unit with regard to Monongahela River 
transportation. As a result it was possible to divide the 
hinterland into transportation regions. The division was 
based upon three criteria; the individual hinterlands of 
each of the major commodities, the direction of the com- 
modity movements, and a classification of the terminal 
functions. 408 pages. $5.20. Mic 58-265 


DEVELOPMENT OF THE CENTRAL BUSINESS AREA, 
WORCESTER, MASSACHUSETTS, WITH SPECIAL 
REFERENCE TO THE RETAIL SALES FUNCTION 


(Publication No. 23,909) 


Grady Oscar Tucker, Jr., Ph.D. 
Clark University, 1957 


Superviser: Raymond E. Murphy 


This study demonstrates the process of development 
of the central business complex of a city from the origin 
of the centrality of the location by means of trends in the 
land use patterns with particular reference to the busi- 
ness and retail sales functions. 

Early town records and histories reveal that the loca- 
tion of the Meeting House which later became the seat of 
the local government was chosen in the first settlement. 
These functions focused the street system into one node 
while another developed a short distance away on the ba- 
sis of the early mill and later the Court House, Between 
these two nodes, the core of the business complex began 
to form, although the first store, about 1750, had opened 
on the Front-Main intersection — the present-day high 
land value location — opposite the Meeting House. 

The early business units were too unspecialized in 
function to be comparable to the present-day types. 
However, beginning about 1830 specialization of both the 
units and the buildings of the central area began. 

Six land use maps — 1860 to 1953 — were prepared by 
using large scale maps and street directories for the 
analytic-descriptive study of the development. From 
these maps, area was tabulated in general business-non- 
business classifications and frontage by classes of retail 
sales frontage. The classification system was adapted 
from the Standard Industrial Classification; and frontage, 
only on the ground floor, was measured along all sides of 
a block on a major street. 

In 1860, 50% of the Retail Sales Frontage of the cen- 
tral area — including slightly more than the area delim- 
ited to include the present-day CBD by R. E. Murphy and 
J. E. Vance, Jr. — was along Main Street and about 90% of 
the total frontage was north of the present-day high value 
intersection. The blocks in this northern part of the dis- 
trict had the highest percentages of frontage devoted to 
Retail Sales or Sales in combination with Finance. 

By 1953, Main Street had only 28% of the total Retail 
Sales frontage of the district and 43% of the total was 
south of the high value intersection. The percentages of 
block frontage, by block, reflect the southward spread of 
the Retail Sales frontage in an orderly manner and show a 
tendency to symmetry of development in the center of the 
district. However, the percentages for the blocks of the 
older center of business activity to the north do not re- 
veal a decline, showing that the district has not shifted 
but has spread. 
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Main Street reflects its centrality by becoming pre- 
dominantly occupied by Retail Sales about 1865 while this 
condition does not yet prevail in the remainder of the 
area, 

Finance has grown most rapidly in the center, rela- 
tive to its 1860 frontage; Retail Sales has been second; 
Service has increased only slightly; all other uses have 
decreased in importance, 

Within the Retail Sales classification, the Food group 
has decreased most rapidly; Clothing has declined slight- 
ly; Transportation has grown rapidly; General Merchan- 
dise has increased slightly. 





Since 1860, banks, women’s accessory and cigar 
stores have moved closer to the present-day high value 
intersection; men’s and boys’ clothing, women’s ready- 
to-wear, variety, and drug stores have moved farther 
from this point. 

A test of the average distance to the high value inter- 
section for a selected group of functions does not reveal a 
significant difference in this characteristic for the 
classes investigated. 

Changes within the Retail Sales sub-groups indicate 
that the system of classification allows too much overlap 
within the classes for the trends to be projected satisfac- 
torily. 221 pages. $2.90. Mic 58-266 
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STRATIGRAPHIC AND STRUCTURAL GEOLOGY OF 
NORTH CENTRAL-NORTHEAST YELLOWSTONE 
NATIONAL PARK, WYOMING AND MONTANA 


(Publication No. 23,806) 


Charles William Brown, Ph.D. 
Princeton University, 1957 


Geologic investigation in northern Yellowstone Na- 
tional Park suggests sedimentary origin in part of Pre- 
cambrian gneisses and schists of the southwestern Bear- 
tooth Mountains, | 

Paleozoic and Mesozoic rocks include the Middle and 


Late Cambrian Flathead, Wolsey, Meagher and Park for- 
mations, the Basal Gallatin Unit and the Maurice and 
Grove Creek-Snowy Range formations; the Ordovician 
Bighorn, Devonian Jefferson and Mississippian Lodgepole 
and Mission Canyon formations. Possible Mississippian- 
Pennsylvanian Amsden strata crop out in an isolated fault 
block, Jurassic beds in the same fault block are correla- 
tive in part with the Sawtooth formation of the type Ellis 
group. Red beds overlying the Ellis are tentatively re- 
garded as the Jurassic Morrison formation. At Mount 
Everts, the Mowry, Frontier and Cody formations are 
overlain by the Mesa Verde group that includes the Bacon 
Ridge formation, “Coaly sequence”, “Lenticular sand- 
stone and shale sequence”, “White sandstone sequence” 
and the Harebell formation. The Mesa Verde group is 
overturned southwest of the Gardiner thrust fault and is 
in fault contact with Precambrian, Paleozoic and Jurassic 
rocks, 

Regional correlation of Paleozoic and Mesozoic rocks 
is extended from the Gros Ventre Range north to the 
Bridger Range and from the Bighorn Basin subsurface 
west to the Lima, Montana region. 

The Maurice formation is redefined to iriclude only 
the massive cliff-forming, mottled, oolitic limestone 
member of the original definition. Transition beds of 
shale and limestone-pebble conglomerate between the 
Park and Maurice formations are tentatively named the 
Basal Gallatin Unit. 

Doly-mottling of the Maurice oolitic limestone was 
probably caused by migration of Mg-rich waters through 





the formation during compaction of underlying Mg-rich 
pelitic sediments. Fluid migration and subsequent dolo- 
mitization was controlled by effective porosity trends 
subparallel to bedding in the Maurice formation. Dolo- 
mitization of the Maurice limestone appears to have fol- 
lowed lithification in part and preceded fracturing. 

The high frequency of Early Paleozoic dolomites is 
attributed to a high Mg/Ca ratio in Early Paleozoic seas 
when source areas consisted chiefly of Mg-rich metase- 
dimentary rocks. Precipitation of Ca from Early Pale- 
ozoic seawater further increased the Mg/Ca ratio, yield- 
ing Mg-rich connate water in Early Paleozoic sediments. 

The Paleocene-Eocene Hellroaring formation is newly 
defined and correlated with similar Early Cenozoic con- 
glomeratic deposits in southwest Montana and northwest 
Wyoming. 

Cenozoic eruptive rocks include the late early 
Eocene-middle Eocene Early Acid Breccia, the Crescent 
Hill basalt and the middle Eocene Early Basic Breccia. 
Contact relations between the acid and basic breccias are 
conformable and erosional. Eruption of the breccias was 
cyclic in part. Composition of the pyroclastic rocks be- 
comes more basic up-section and the ash/breccia ratio 
decreases. This suggests periodic tapping and drawing- 
off of an upper, more acid, volatile-rich fraction of the 
source magma. As the eruptive cycle proceeded less ef- 
fusive and more basic pyroclastic material was ejected. 


The Early Acid and Early Basic breccia eruptions termi- 


nated locally with basalt flows. Eruption of the Yellow- 
stone plateau rhyolitic welded tuffs was preceded and fol- 
lowed by local extrusions of basaltic lavas. 

Five phases of structural deformation are recognized 
in the map area: (1) Precambrian metamorphism; 

(2) Lancian to Eocene Laramide faulting and folding; 

(3) minor scale middle Eocene fracturing and faulting; 
(4) post-middle Eocene, pre-middle (?) Pliocene normal 
faulting and (5) post-middle (7?) Pliocene normal faulting 
of rhyolitic welded tuffs. 

The Gardiner fault forms the southwest margin of the 
Beartooth Uplift and is interpreted as a high-angle (50° to 
60° at the surface), northeast-dipping reverse fault that 
steepens with depth. Elevation of the Beartooth block is 
attributed to vertical stresses augmenting tangential 
stresses. 
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The relatively flat surface of the southwest Beartooth 
Range results in part from exhumation of the pre-Flat- 
head surface. 

Courses of the Yellowstone and Lamar rivers are 
controlled locally by structural trends in basement rocks. 

Some major valleys in northern Yellowstone National 
Park are interpreted as re-excavated, pre-“rhyolite”, 
fossil valleys. Superposition of drainage from the surface 
of the plateau rhyolitic welded tuff was controlled by dif- 
ferential compaction of the tuff deposit over subjacent to- 
pography. Maximum depression of the tuff surface oc- 
curred over the deeper parts of the underlying surface. 
Initial drainage on the upper surface of the welded tuff 
was concentrated over older stream courses. 

343 pages. $4.40. Mic 58-267 


A STRATIGRAPHIC RECONNAISSANCE IN THE 
NORTHWESTERN CASCADE MOUNTAINS AND 
SAN JUAN ISLANDS OF WASHINGTON STATE 


(Publication No. 24,588) 


Wilbert Roosevelt Danner, Ph.D. 
University of Washington, 1957 


A stratigraphic reconnaissance was made of parts of 
the western foothills of the Northern Cascade Mountains 
in King, Skagit, Snohomish, and Whatcom Counties and 
parts of Orcas and San Juan Islands, San Juan County. 
The oldest rocks examined are a sequence of spilitic vol- 
canics with interbedded graywackes, conglomerates, ar- 
gillites, and limestone. lenses on the west coast of Orcas 
Island. The limestone contains brachiopods, stroma- 
toporoids, corals, and gastropods of middle or early late 
Devonian age. 

The Chilliwack group in northwestern Whatcom Coun- 
ty was found to be at least in part divisible into a lower 
formation of clastics, volcanics, and limestones contain- 
ing fusulinids, endothyroids, algae, corals, brachiopods, 
and large crinoid stems of probable early Pennsylvanian 
or late Mississippian age, and an upper formation com- 
posed mostly of clastics and limestones containing 
fusulinids and bryozoa of early Permian (Wolfcampian) 
age. A thick belt of spilitic volcanics, clastics, ribbon 
chert and small limestone lenses strikes northwest- 
southeast across northwestern Washington from the west 
coast of San Juan Island south across Skagit, Snohomish 
and King Counties. The limestone lenses contain the 
largest collection of Upper and Middle Permian, Asiatic, 
Tethys Sea fusulinids known in the Western Hemisphere. 
Algae, other Foraminifera, gastropods, and small crinoid 
columnals form a minor part of the fauna. About 1400 
feet of coarse clastics with minor amounts of interbedded 
limestone of Triassic age crop out on northern San Juan 
Island. The pelecypod Halobia occurs at one locality. 

Unconformably overlying the Middle and Upper Per- 
mian rocks to the west is a sequence of graywackes, 
graywackes with black slate chips, siltstones, and argil- 
lites with minor amounts of ribbon chert, limestone and 
volcanics. Worm tubes similar to Terebellina palachei 
are abundant in part of the sequence. Aucellas found at 
three localities indicate an age from Portlandian to In- 
fravalanginian. This fauna and the rocks correlate to 








part of the Upper Jurassic-Lower Cretaceous Nooksack 
group of Whatcom County. A so far unfossiliferous se- 
quence of graywackes, graywackes with black slate chips, 
siltstones, and slates similar in appearance to the Nook- 
sack group, but also containing a great thickness of rib- 
bon chert and phyllite not similar to it, overlies the Per- 
mian to the east. 

Within and along the western edge of the foothills and 
unconformably overlying the older rocks are sequences of 
pyroxene andesite and continental sediments thought to be 
of Eocene age, and marine and continental sediments and 
rhyolites of Oligocene and possibly early Miocene age. 
All of the sequences except the Oligocene-Miocene (?) 
are cut by igneous intrusions ranging in composition from 
diabase to granite. These are divisible into two groups. 
One comprises the large quartz diorite batholiths of the 
Cascade Mountains proper. The second comprises nu- 
merous small bodies of variable composition roughly 
aligned northwest-southeast across the foothills and 
forming part of a belt of intrusions extending the length of 
Vancouver Island, across the San Juan Islands, and into 
the Cascade Mountains. The only known locality in west- 
ern Washington where marine Tertiary rocks overlie in- 
trusive crystalline rocks is in the Canyon of Pilchuck 
Creek in northern Snohomish County where Oligocene- 
Miocene (?) marine beds overlie a diorite. ‘ 
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THE WITWATERSRAND SYSTEM 
(Publication No. 23,819) 


Arthur Orpen Fuller, Ph.D. 
Princeton University, 1957 


The Witwatersrand system is the oldest essentially 
unmetamorphosed sedimentary succession in South Afri- 
ca. It is subdivided on the basis of lithology into five se- 
ries, three of which, the Hospital Hill, Government Reef 
and Jeppestown series, form the lower division of the 
system, and two, the Main Bird and Kimberley Elsburg 
series, the upper division. The latter comprises about 
8,000 feet of coarse, hydrothermally altered feldspathic 
quartzites with interbedded conglomerates, while the low- 
er division consists of about 16,000 feet of alternating 
chloritic shales and subgraywackes, with orthoquartzites 
and iron formations being prominent at and near the base 
of the succession. ; 

The system maintains its gross features throughout 
its known extent, which covers some 80,000 square miles, 
with the exception that the upper division is not every- 
where represented, and there is a suggestion that the 
original extent of the lower division was greater than that 
of the upper. 

Stratigraphic data favour an age of about 1000 m.y. 
for the system, It lies on a surface which truncates 
Archean rocks and it is succeeded by Ventersdorp lavas. 
Well defined intraformational unconformities occur at the 
junction of the upper and lower divisions and in the Kim- 
berley Elsburg series, but structural discordance within 
the system is of local significance only. Disruption of the 
strata is restricted to steep faulting, and the system is 
preserved in broad tectonic basins separated by domed 
areas of Archean rocks, 
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Lower Witwatersrand shales are composed essential- 
ly of quartz and chlorite with minor sericite. The com- 
position of the chlorite corresponds to brunswigite. Low- 
er Witwatersrand sandstones are moderately well-sorted, 
medium-grained rocks consisting of quartz (30-70%), 
feldspar (0-10%), rock fragments (0-40%) and matrix (0- 
20%), with minor additions of biotite and muscovite. 
There is evidence that part of the matrix derived from 
the authigenic alteration of feldspars, a similar origin 
being postulated for part of the matrix of upper Wit- 
watersrand sandstones. 

Upper Witwatersrand sandstones consist of irregular, 
angular quartz grains set in a matrix of finely crystalline 
phyllosilicates, The quartz grains, which make up 50 to 
100 percent of the rocks, are mostly untwinned single 
crystals (80%) averaging 1.4 mm. in diameter. Deforma- 
tion lamellae and bands are common, particularly in 
Specimens which contain a relatively high percentage of 
recrystallised quartz. Petrofabric analysis of recrystal- 
lised areas failed to reveal any homogeneous fabric with- 
in the limits of a thin section. 

Phyllosilicates in the upper division make up 0 to 50 
percent of the rocks. They consist of sericite, pyrophyl- 
lite, and chlorite in various proportions, and less com- 
monly chloritoid which tends to concentrate in certain 
specific rock types (dykes and shales) as well as in ore 
horizons. Chlorite appears to be incompatible with pyro- 
phyllite. 

Gold-uranium bearing conglomerates are largely re- 
stricted to the upper division of the system. They are 
extensive, thin, bimodal formations consisting of rounded 
vein quartz pebbles of approximately 1 to 3 cms. diame- 
ter in a sandy matrix within which gold, uranium, thuco- 
lite and sulphides are concentrated. 

The sequence of rock types represented in the system 
Suggests an alternating marine, non-marine environment 
of deposition giving way to dominantly non-marine condi- 
tions. A coarsening of grain size and thickening of the 
units to the west and south-west indicates a source in this 
direction for at least a part of the succession. Two an- 
cient eroded mountain belts represented by the Kraaipan 
and Kheis systems are so situated that they could have 
provided a source of Witwatersrand sediments. 

Mineralisation occurred before the intrusion of 
Ventersdorp dykes and before the hydrothermal alteration 
of the upper division of the system which can probably be 
correlated with Ventersdorp igneous activity. This 
strongly suggests that the gold and uranium are of detri- 
tal origin, as is indicated also by the morphology of uran- 
inite, the limitation of the metals to conglomerates, the 
lack of structural control and the complete absence of 
transgressive mineralisation. Limited redistribution of 
the ores has occurred and it is probable that this was ef- 
fected during the phase of hydrothermal alteration which 
caused widespread pyrophyllitization of the quartzites. 
The mineralogy of the ores and the compositions of 
sphalerites from the Bird Reef group suggest that tem- 
peratures reached 400-500°C during this interval. 
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GEOLOGY OF THE McLEOD AREA, 
BEARTOOTH RANGE, MONTANA 


(Publication No. 23,820) 


George Stephen Garbarini, Ph.D. 
Princeton University, 1957 


The McLeod area is located in south-central Montana 
on the north flank of the Beartooth Uplift and the southern 
margin of the Crazy Mountain Basin. Rocks exposed in 
the area range in age from Precambrian to Recent. 

Rocks of Silurian and Tertiary age are absent. Precam- 
brian rocks include the Stillwater Igneous Complex and 
the gneisses and schists of the main mass of the Bear- 
tooth Range. Paleozoic and Mesozoic strata total about 
11,000 feet in thickness in the area. The total strati- 
graphic section, including Cenozoic rocks, exposed on the 
south margin of the Crazy Mountain Basin is probably 
about 20,000 feet. 

- Significant findings regarding the stratigraphy of the 
area include the following. The Flathead sandstone is 
locally absent and the Wolsey shale lies directly on the 
Stillwater Igneous Complex. An excellent lithologic cor- 
relation exists between the Three Forks formation of the 
map area and the type locality of the formation. Fossils 
collected from the thin Phosphoria formation indicate a 
correlation with the Ervay member (Guadalupian) of the 
Park City formation of central Wyoming. The Triassic 
Chugwater formation pinches out from east to west in the 
map area. A thick section of marine Jurassic strata 
(Piper, Rierdon, Swift formations) is exposed. The mid- 
dle Bajocian ammonite Zemistephanus was collected from 
the Piper formation. Cretaceous strata, over 6000 feet 
thick in the area, are well exposed. The Kootenai, 
Thermopolis-Mowry, Frontier, Cody, Telegraph Creek, 
Eagle, and Livingston formations are mapped. The 
Claggett and Judith River formations are not recognizable 
in the area. A Lancian flora was collected from the low- 
er member of the Livingston formation. The base of the 
upper (breccia) member does not appear to be an angular 
unconformity as previously described. 

Two large complex intrusive bodies (Lodgepole, Enos 
Mountain intrusives) are present in the area. The Lodge- 
pole intrusive is a faulted laccolith or bysmalith. The 
Enos Mountain body is a volcanic vent and breccia plug. 

The regional structural setting and Laramide struc- 
tural history of the Beartooth Range are briefly dis- 
cussed. The structures of the McLeod area are dis- 
cussed in detail and related to major structures of the 
northwest corner of the Beartooth Uplift. The East Boul- 
der fault, a major feature along the north flank of the 
Range, is related to lateral and reverse movement on the 
Nye-Bowler lineament. 

The Beartooth Range as a tectonic unit is a block up- 
lift typical of the Wyoming Rockies structural province. 
The salient observations of many authors regarding the 
structural geology of the Beartooth-Bighorn area are re- 
viewed. The structural pattern of the Beartooth Bighorn 
area is considered to be the result of regional compres- 
sion coupled with vertical forces. An interpretation of 
the tectonic development of the Beartooth-Bighorn area 
and the possible origin of these vertical forces is pre- 
sented. 

The surface of the Beartooth Range is a rolling upland 
surface dissected by cirques and deep, U-shaped valleys. 
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The arguments concerning the geomorphic significance of 
the upland surface are briefly discussed. Benches 2 and 
3 are present along the Boulder River in the northern 
part of the map area. Glaciers occupied the valleys of 
the East, Main and West Boulder Rivers in Pleistocene 
time. 359 pages. $4.60. Mic 58-270 


GEOLOGY AND GROUND WATER RESOURCES 
OF SCOTT AND SHASTA VALLEYS, 
SISKIYOU COUNTY, CALIFORNIA 


(Publication No. 24, 134) 


Seymour Mack, Ph.D. 
Syracuse University, 1957 


Scott and Shasta Valleys are located in Siskiyou Coun- 
ty, Calif., near the Oregon border. They are separated 
by about 15 miles of mountainous upland comprising the 
extreme eastern part of the Klamath Mountains. 

Scott Valley, the most westerly of the two valleys, 
lies within the Klamath Mountains physiographic prov- 
ince. It has a north-south length of about 25 miles and 
extends in an east-west direction for about 10 miles at its 
widest part. The formations in the Scott Valley area con- 
sist of two units; the bedrock and the valley alluvial fill. 
The bedrock is essentially non-water bearing and con- 
sists of early Paleozoic rocks into which have been in- 
truded igneous rocks of Late Jurassic and possibly Early 
Cretaceous age. 

The alluvial fill in Scott Valley consists of unconsoli- 
dated Pleistocene and Recent deposits. The Pleistocene 
deposits are of minor importance hydrologically because 
of their patchy occurrence along the valley margins. Re- 
cent alluvium, however, yields appreciable quantities of 
water. The most permeable alluvium underlies the flood- 
plain of the Scott River. The average specific yield of the 
flood-plain sediments is estimated at 15 percent. Alluvi- 
al-fan deposits along the western side of the valley are of 
considerably lower permeability. Specific yield of the fan 
deposits is estimated to range from 5 to 7 percent. The 
ground-water storage capacity of the Recent alluvium to a 
depth of 100 feet below land surface is on the order of 
400,000 acre-feet. 

Recharge in Scott Valley-is effected by precipitation, 
by influent seepage from tributary streams, and by seep- 
age from irrigation water. Ground water is discharged 
by seepage into the Scott River, by evapotranspiration, 
and by pumping. 

Shasta Valley lies between the Klamath Mountains on 
the west and the Cascade Range on the east. It has a 
north-south length of about 30 miles and a maximum 
east-west width of about 15 miles. The northern part of 
the valley is underlain by sandstones and shales of Creta- 
ceous and Eocene age which are covered by a thin veneer 
of Pleistocene alluvium. Unlike Scott Valley, Recent al- 
luvium occupies only a minor part of the valley floor. 
Glacial deposits from Mount Shasta of Pleistocene and 
Recent age mantle the southern end of the valley. The 
southeastern part of Shasta Valley is occupied by the . 
Pluto’s Cave basalt, a large flow erupted within the last 
few thousand years. The western half of the valley floor 
is occupied largely by andesitic volcanic rocks which 
range in age from Eocene to Miocene. 





The Pluto’s Cave basalt is the best aquifer in the val- 
ley, generally yielding abundant water for all purposes. 
The andesitic lavas supply sufficient water for domestic 
and stock purposes and locally for irrigation. Yields of 
wells tapping the andesite vary greatly because of rapid 
Changes in lateral and vertical permeability. The other 
aquifers in the valley yield water for domestic and stock 
requirements, but locally the Recent alluvium and glacial 
deposits yield substantial water for irrigation. 

Recharge to the ground-water body in Shasta Valley 
occurs by precipitation on the tributary drainage area, 
principally the western slopes of Mount Shasta, by influ- 
ent seepage from streams, and by seepage from irriga- 
tion water. Discharge occurs principally by seepage into 
streams, by evapotranspiration, and by pumping. Ground- 
water discharge in 1953 from these sources was on the 
order of 130,000 acre-feet. 

A close correlation exists between the composition of 
the various rock types in Scott and Shasta Valleys, and 
the mineralization of ground water in these areas. 
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GEOLOGY OF THE MAYAGUEZ AREA, PUERTO RICO 
(Publication No. 23,846) 


Peter H. Mattson, Ph.D. 
Princeton University, 1957 


The Mayaguez area includes about 640 square kilome- 
ters (250 sq. mi.) of the southwest corner of Puerto Rico. 
It contains large alluvium-filled valleys and part of the 
Cordillera Central and its southern foothills. The rocks 
in the area are divided by unconformities into a basal 
complex, an older sequence of Cretaceous to Eocene age 
and a younger sequence of coastal plain sedimentary 
rocks, 

The oldest rocks in the area are serpentinite, silici- 
fied porphyritic volcanics, and fine-grained silicified 
sediments or volcanics, with minor spilite, amphiboli- 
tized spilite, and amphibolite. These form the Bermeja 
complex, only exposed in some anticlinal cores in south- 
west Puerto Rico. 

A period of uplift and erosion was followed by the 
deposition of the older sequence unconformably upon the 
Bermeja complex. The older sequence consists of a 
complex mixture of shallow-water sediments and extru- 
sive and pyroclastic volcanics. Lava flows (the Rio Loco 
formation: Turonian-Campanian) are found at the base of 
the older sequence in all parts of the area except the ex- 
treme southwest corner; above the Rio Loco comes the 
Mayaguez group (Parguera limestone, Brujo limestone, 
Melones limestone, Yauco mudstone, Maricao basalt, 
Sabana Grande andesite, and El Rayo volcanics). The 
Mayaguez group is dominantly calcareous in the southern 
part of the area and largely volcanic in the northern part. 
The Mayaguez group ranges in age from Santonian or 
Campanian to early Maestrichtian. 

Moderate or strong folding ended Mayaguez time, 
though uplift and folding may have already begun in late 
Mayaguez time. Erosion truncated some folds before 
middle (?)-late Maestrichtian time, when a thick se- 
quence of andesitic volcanics with limestone lenses 
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and minor conglomerates (the San German formation) was 
deposited. Near the end of San German time a thick clas- 
tic limestone (Cotui limestone member: lage Maestrich- 
tian) was deposited. The San German formation covered 
the south-central part of the area; it transgressed to the 
east across the area. Large allochthonous blocks of the 
Mayaguez group, up to two kilometers long, are found 
near the base of the Cotui limestone member, These 
blocks are probably emplaced by gravity sliding or 
slumping. A large allochthonous block of the San German 
formation was emplaced near Rosario at some time fol- 

- lowing deposition of the San German formation. 

Paleocene limestones and tuffs are deposited upon the 
San German formation, and there are isolated exposures 
of ?Eocene marl. Evidence from elsewhere in Puerto 
Rico shows that Eocene rocks are folded with the older 
sequence, 

Dikes and sills of quartz diorite porphyry and mica- 
quartz dacite porphyry intrude the San German formation 
and older units; a diorite plug intrudes the Bermeja com- 
plex; and a granodiorite plug intrudes the Mayaguez 
group. 

Uplift and erosion followed the Eocene folding. Sedi- 
ments of the younger sequence form the coastal plain, 
only poorly developed in this part of the island. These 
sediments include shales, marly limestones, and lime- 
stones of middle Oligocene, Oligo-Miocene, and Miocene 
or Pliocene ages. The rocks are arched, gently folded, 
and uplifted. Pleistocene dune sands are found along the 
present coast. 

Folding in the Mayaguez area is along N60°W axes in 
the north and east-west or N60°E in the south. Overturn- 
ing and oversteepening are, in most cases, directed from 
the north, The intensity of deformation appears to be 
greater in the south where the stratigraphic section is 
much thinner. The southernmost structure, however, is 
an anticline overturned and overthrust to the north. 

There has been much transverse faulting; at least one 
long left-lateral strike-slip fault crosses the area in an 
east-west direction. 213 pages. $2.80. Mic 58-272 


MESOZOIC MORRISON, CLOVERLY, AND 
CROOKED CREEK FORMATIONS, BIGHORN BASIN, 
WYOMING AND MONTANA 


(Publication No. 23,848) 


Ralph Moon Moberly, Jr., Ph.D. 
Princeton University, 1956 


The Morrison, Cloverly, and Crooked Creek forma- 
tions are the latest Jurassic and earliest Cretaceous 
sedimentary rocks in the Bighorn Basin, Wyoming. and 
Montana. Similar formations were deposited contempo- 
raneously throughout most of the Western Interior. 

Most previous studies of nonmarine rocks have been 
in localities of more rapid sedimentation, whereas the 
rocks of this study developed under atectonic conditions. 

The Morrison formation of the Bighorn Basin, as here 
restricted, includes the earliest-formed nonmarine sedi- 
mentary rocks of this sequence, conformably overlying 
the marine Sundance formation. The rocks are inter- 
lensed calcareous quartz arenites and wackes, green 





mudstones and shales, and subordinate limestones, 
formed in fluvial, lacustrine, and flood-plain environ- 
ments. Red-banded mudstones are locally conspicuous. 

Overlying the Morrison formation conformably is the 
Cloverly formation, as redefined in this report. The low- 
est of its three members is here named the Little Sheep 
mudstone member, consisting chiefly of bentonitic 
(montmorillonitic) mudstones in variegated shades of 
neutral gray, purple, dusky and pale red, and olive. 

Other typical lithologies include bentonites, cherts, coaly 
beds, calcareous nodules, and chert-pebble conglomeratic 
sandstones. The name Pryor conglomerate tongue has 
been applied to a well-developed conglomeratic facies in 
the northernmost Bighorn Basin, characterized by black 
chert pebbles, and resting unconformably on the Morrison 
formation. This tongue is the stratigraphic equivalent of 
the mid-Little Sheep conglomeratic sandstones further 
south, The upper member of the Cloverly formation, 
here named the Lovell member, is composed of three 
principal lithologies. Commonly at its base is olive-gray 
and reddish-brown lithic wacke. The greatest part of the 
formation is variegated reddish and yellowish-brown and 
gray kaolinitic claystone and mudstone, containing vein- 
lets and hardpans of iron oxides. Quartz arenites which 
filled fluvial channels are laced through the claystones. 

Disconformably overlying the Lovell member are 
sandstones and thinly-interbedded, rusty-brown-weather- 
ing siltstones, dark shales, and ironstones, here named 
the Crooked Creek formation. These rocks are inter- 
preted as tidal flat deposits peripheral to the transgress- 
ing Early Cretaceous sea. The Crooked Creek formation 
grades into the overlying marine Thermopolis shale. 

Morrison and Pryor rocks are believed to have been 
derived chiefly from reworked sedimentary rocks west of 
the depositional area and the quartz arenites of the Lovell 
from an eastern sedimentary and metamorphic terrain. 
On the other hand, probably most of the Little Sheep and 
Lovell rocks were authigenically formed in seasonal 
lakes and swamps from weathering of volcanic debris, 
with their different lithologies due to different drainage 
conditions and parent ash. 

Significant conclusions of this study include the fol- 
lowing: | 

1. Stratigraphic units selected here on a lithogenetic 
basis are not believed susceptible to the confusion which 
existed in previous nomenclature of this sequence. 

2. Each of these lithogenetic units has characteristic 
primary and secondary structures, and composition (in- 
cluding clay, accessory, and authigenic minerals). 

3. During Cloverly time, very little aggradation ex- 
cept of volcanic debris took place. Thus soils could form 
and be preserved. | 

4. Deposition of well-sorted and mature detrital sed- 
iments, and close adjustment of authigenic minerals to 
prevailing environments was largely dependant on the 
stable tectonic conditions. 
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GEOLOGY OF THE GEORGETOWN THRUST AREA, 
SOUTHWEST OF PHILIPSBURG, MONTANA 


(Publication No. 23,852) 


Glenn J. Poulter, Ph.D. 
Princeton University, 1957 


The Georgetown thrust area, in the southern part of 
Granite County, Montana and extending eastward into Deer 
Lodge County, lies north of the crest of the Anaconda 
Range and includes a small part of the Sapphire Moun- 
tains to the northwest and the Flint Creek Range to the 
northeast, 

More than 26,000 feet of sedimentary rocks are ex- 
posed, ranging in age from late Precambrian to Recent. 
Of this thickness, about 20,000 feet are Belt rocks and 
5,500 feet represent the Cambrian, Devonian, and Car- 
boniferous systems. Mesozoic rocks have not been rec- 
ognized and Cenozoic rocks are relatively thin and lim- 

_ ited in their distribution. Evidence for submarine slump 
involving a large area of semi-consolidated Precambrian 
Newland sediments is described. The presence of red 
beds in the Precambrian Missoula rocks inidcates deri- 
vation from a source area in which a warm humid climate 
had developed a red regolith. There was a brief interval 
when chemical precipitation predominated over the depo- 
sition of detrital sediments and a thin zone of granules 
composed of minnesotaite, siderite, and silica was laid 
down. Paleozoic rocks consist largely of carbonates and 
quartzose sandstones reflecting miogeosynclinal to stable 
Shelf conditions. The Three Forks shale is reported in 
this area for the first time. 

The Georgetown overthrust, a classic example of a 
folded thrust, traverses the map area for a distance of 18 
miles although its sinuous trace can be followed for 26 
miles. It has an overall length of at least 40 miles witha 
minimum horizontal displacement of 4 miles and a maxi- 
mum throw of about 22,500 feet. The thrust is interpreted 
as a bedding-plane thrust in part, with movement occur- 
ring along two planes of rupture at different times. The 
stages in its development are outlined and related to the 
development of the other local structures as well as to 
the regional tectonic units of the region. There is evi- 
dence for an early, probably Paleocene, phase of Lara- 
mide compression which produced north-trending struc- 
tures, and a late Laramide phase of compression which 
produced northeast-trending structures. Uplift concomi- 
tant with this second phase of compression is correlated 
with an early (?) Eocene conglomerate to the west of the 
map area. Intrusion of granitic stocks in the Flint Creek 
and Anaconda Ranges followed displacement along the 
Philipsburg and Georgetown overthrusts. Post-Miocene 
deformation has tilted the “lake beds” and offset older 
rocks along normal faults. 

Remnants of erosion surfaces are preserved at vari- 
ous levels in this area. The “old surface”, preserved at 
elevations of from 9,000 to 9,500 feet, reflects a cycle of 
peneplanation lasting until late Miocene time which was 
interrupted at late maturity. The “intermediate surface”, 
at elevations which range from 6,200' to 5,500 feet, is 
made up of pediments which formed under semi-arid cli- 
matic conditions in late Tertiary to Quaternary time. 
Pediments have not previously been reported for the 
Northern Rocky Mountain Province. The “young surface” 
is marked by the flood plains of the present streams. 





Morainal deposits are tentatively correlated with the 
“Bull Lake” (?), “Pinedale” (?), “Temple Lake” (?), and 
“Little Ice Age” (?) glacial advances of Wisconsin age. 
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PLEISTOCENE GEOLOGY OF PART OF 
CENTRAL MINNESOTA 


(Publication No. 24,677) 


Allan Frank Schneider, Ph.D. 
University of Minnesota, 1957 


During the Cary subage of the Wisconsin glacial age, 
central Minnesota was invaded by ice from several direc- 
tions, as indicated by diagnostic landforms and by tills of 
distinctive lithology. Many of the significant stratigraph- 
ic and geomorphic relationships attesting to the complex 
Cary history of central Minnesota occur in and near the 
Randall region, located immediately west of the Missis- 
Sippi River in western Morrison and eastern Todd coun- 
ties. The surfician geology and Pleistocene history of 
this area are described in detail but significant regional 
relations are also reviewed. 

Four ice lobes of Cary age are recognized: (1) the 
Wadena lobe, which deposited calcareous gray (yellowish- 
brown where oxidized) sandy till derived largely from the 
Paleozoic limestone terrane of southern Manitoba; (2) the 
Superior lobe, which deposited red sandy till acquired by 
passage over Upper Keweenawan red sandstone of eastern 
Minnesota; (3,4) the Pierz and Brainerd lobes, which 
brought noncalcareous brown sandy till derived from 
dark-colored Precambrian crystalline rocks of north- 
eastern Minnesota. Field and laboratory data concerning 
the lithologic characteristics of these drifts are dis- 
cussed in detail. 

The Wadena lobe entered central Minnesota from the 
northeast, spread radially to the south and west to form 
the fan-shaped Wadena drumlin field of Wadena and Todd 
counties, and probably terminated at the Altamont-Gary 
moraine. It entered the Randall region from the north- 
west and advanced eastward across the Mississippi Riv- 
er. As the Wadena lobe withdrew, the Superior lobe from 
the Lake Superior basin pushed westward and probably 
reached its terminus about 15 miles west of Little Falls. 
Interbedding and reverse superposition of gray and red 
drifts suggest that the lobes were locally concurrent. 

The Pierz lobe entered central Minnesota from the 
east, radiating westward to form the fan-shaped Pierz 
drumlin field of eastern Morrison and Benton counties. 
As the ice penetrated northwestward into the Randall re- 
gion, it encountered the retreating Wadena lobe, so that 
its noncalcareous brown till not only overlies but is also 
interbedded with calcareous gray Wadena-lobe drift. The 
terminus of the Pierz lobe is represented generally by an 
arcuate segment of the St. Croix moraine south of Pillag- 
er gap, but extramorainic brown till indicates that a 
tongue of Pierz ice extended farther northwest. 

Pierz-lobe meltwater deposited an extensive outwash 
plain west of the moraine along the Long Prairie and 
Crow Wing rivers. Leverett believed that this plain was 
deposited in Glacial Lake Wadena, which drained to the 
south. As the Pierz lobe retreated eastward, the 
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meltwater found additional routes of southward escape 
around the western edge of the ice; this resulted in the 
development of an anastomotic spillway system along the 
inner margin of the moraine. 

By this time the Brainerd lobe from the northeast had 
fashioned the Brainerd drumlin field of southern Crow 
Wing County. East of the Mississippi River part of its 
southern terminus is represented by the Nakasippi mor- 
aine. West of the river the ice pushed southwestward to 
Cushing, obliquely overriding part of the St. Croix mor- 
aine that had just been built by the Pierz lobe. 

Accelerated retreat of the Pierz and Brainerd lobes 
at the close of the Cary subage resulted in the formation 
of the Green Prairie terrace by the newly established 
Mississippi River. North of Fort Ripley the terrace 
grades into a pitted outwash plain, deposited as the 
Brainerd lobe retreated northward. This retreat opened 
Pillager gap, permitting the eastward drainage of Lake 
Wadena and thus the reversal of the Long Prairie River, 
its former outlet. During the Mankato and Valders sub- 
ages, central Minnesota was not reglaciated and the 
course of the Mississippi River between Brainerd and St. 
Cloud remained open. 244 pages. $3.15. Mic 58-275 


THE PALEOCENE PANTODONTA AND THEIR ALLIES 
(Publication No. 23,870) 


Elwyn LaVerne Simons, Ph.D. 
Princeton University, 1956 


A systematic review of Paleocene pantodonts includes 
revised descriptions of most of the previously known spe- 
cies, and one new genus and four new species belonging to 
this order are described. Evidence is presented for the 
specific identity of Sparactolambda looki Patterson, and 
Titanoides primaevus Gidley. Moreover, the advisability 
of recognizing four pantodont families (two redefined) is 
demonstrated in the systematic revision and in a discus- 
sion of the distinctions in the anatomy of the eight panto- 
dont genera occurring in the Paleocene epoch, 

The derivation of the genus Caenolambda from Panto- 
lambda at or about the end of Torrejonian time in North 
America is suggested, as well as the probability that the 
Coryphodontidae, as here defined, was not derived from 
any of the known Paleocene pantodonts of North America. 
Possible phyletic relationships among the Tiffanian spe- 
cies of Titanoides are outlined. The poorly known Asiatic 
family, the Pantolambdodontidae, is removed from this 
order; and the relationships of the three genera of exclu- 
sively Old World pantodonts, Archaeolambda, Eudinoceras, 
and Hypercoryphodon to the four families occurring in the 
North American Paleocene are discussed. Eudinoceras 
and Hypercoryphodon remain in the Coryphodontidae, but 
Archaeolambda is referred to the Barylambdidae. The 
affinity of the Pantodonta with the subungulate division of 
the Mammalia and not with the insectivore stock is sug- 
gested by comparisons of the pantodont skeleton with 
primitive mammals such as Ectoconus. 

Analyses of ratios of proportion in the lower denti- 
tions of all Paleocene pantodont species have been made 
in correlation with the revision of pantodont taxomomy, 
as well as in an attempt to clarify the suspected high 
































degree of individual variability of members of this order, 
particularly among the numerous species of the genus 
Coryphodon. These ratio analyses of linear measure- 








ments have proved a valuable adjunct to the classification 
based on structural distinctions in pantodont dentitions 
and are particularly necessitated by the high degree of 
outward similarity of parts in these dentitions. 

Geologic and geographic occurrences for the Paleo- 
cene species of this order are listed and the implications 
of the sequence of species from the well dated Silver 
Coulee beds of the Polecat Bench formation of Wyoming 
for the dating of pantodonts from other localities are em- 
phasized. These temporal correlations are particularly 
Significant for the chronological placement of localities 
from which fossil mammals other than pantodonts are un- 
known or rare. Dated pantodont species suggest that the 
locality of the type specimen of Titanoides primaevus in 
the Fort Union formation (type section), the locality in the 
Saunders series of central Alberta which has yielded an 
upper molar of Caenolambda, as well as the Plateau Val- 
ley beds of the De Beque formation of Mesa County, Colo- 
rado, are all of Tiffanian age. 

310 pages. $4.00. Mic 58-276 








GEOLOGY OF THE YAUCO AREA, PUERTO RICO 
(Publication No. 23,871) 


Thomas R. Slodowski, Ph.D. 
Princeton University, 1956 


The Yauco area is located near the southwestern cor- 
ner of the island of Puerto Rico. It lies on the south flank 
of and includes the Cordillera Central. 

The rocks of this area have been separated into three 
main stratigraphic units: an older complex, a younger 
complex, and the relatively undeformed rocks of the south 
coastal plain. 

A large body of serpentinized peridotite is the oldest 
rock in the area; it forms the older complex. Microfos- 
sils from the overlying sedimentary rocks date the older 
complex as pre-Campanian in age. 

Overlying the older complex, and separated from it by 
a surface of erosion, is a great thickness (more than 
9,000 meters) of volcanic flows with interbedded marine 
limestones, mudstones, tuffs and sedimentary rocks de- 
rived from the volcanic rocks. These are referred to as 
the younger complex. Microfossils from these rocks in- 
dicate that the younger complex ranges in age from 
Senonian to late Paleocene, possibly Eocene. This com- 
plex has been divided into eight formations: the Sabana 
Grande, El Rayo, Ensenada, Rio Yauco, Rio Loco, Rio 
Blanco, San German, and the Jicara. One small outcrop 
which may be Eocene in age is not of sufficient size to 
designate as a formation. 

On the evidence of paleontologic data and structural 
relationships the Ensenada formation is considered to 
have been deposited in a southern basin penecontempora- 
neously with the deposition of the Rio Yauco and Rio 
Blanco formations in a northern basin. The Ensenada and 
Rio Yauco formations overlie the Sabana Grande and El 
Rayo formations unconformably and are separated from 
the overlying San German and Jicara formations, at least 
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locally, by unconformities. The Rio Loco formation is 
considered to intertongue with the Rio Yauco formation. 

A second major unconformity separates the strongly 
deformed younger complex from the overlying coastal 
plain rocks of Oligocene and Miocene age. 

The structural trend of the younger complex is rough- 
ly northwesterly, but the several deformations to which 
these rocks have been subjected have impressed upon 
them a complex structural pattern, Several episodes of 
faulting occurred during and after the deposition of the 
younger complex, and two thrust faults are recognized. 
One shows the direction of thrusting to have been to the 
south; the other, the Torre thrust, may have been initiated 
to take up the displacement on a strike-slip fault. 

Hypabyssal igneous rocks, dominantly basalt porphy- 
ries, are intrusive into the Ensenada and Rio Yauco for- 
mations and are, therefore, late Maestrichtian or younger 
in age. 177 pages. $2.35. Mic 58-277 


THE STRATIGRAPHY, PHYSIOGRAPHY, AND 
STRUCTURAL GEOLOGY OF THE DRYHEAD-GARVIN 
BASIN, SOUTH CENTRAL MONTANA 


(Publication No. 23,877) 


John Conyngham Stewart, Ph.D. 
Princeton University, 1957 


The Dryhead-Garvin Basin is a structural as well as 
topographic basin located between the northern Bighorn 
Mountains and the Pryor Mountains in south central Mon- 
tana. About 5000 feet of relief separate the floor of the 
basin from the adjacent ranges and the impressive canyon 
of the Bighorn River cuts northeastward across the basin 
floor dividing the basin into a northwest part, the Dry- 
head-Basin and the southeast part, the Garvin Basin. 

The sedimentary rocks in the basin range in age from 
Middle Cambrian to early Cretaceous age. All periods 
are represented except perhaps the Silurien. The basal 
sandstones of the Cambrian period are placed in the Flat- 
head sandstone. The overlying predominantly argilla- 
ceous unit is referred to the Gros Ventre formation and 
the highest Cambrian strata, calcareous in nature, are 
assigned to the Gallatin formation. These three forma- 
tions, ranging from the Middle Cambrian to late in the 
Late Cambrian are grouped into the Deadwood group 
for convenience in mapping. The Upper Ordovician 





carbonates are assigned to the Bighorn formation and it 
is suggested that the name “Leigh” member may not be 
appropriate for the upper thin-bedded member of the Big- 
horn formation. The unusual mottled appearance of the 
formation was found to be unconnected with the dolomite 
content of the rock. The Devonian period is represented 
by a thinner section than is normally assigned to the pe- 
riod in this area. Regional correlations suggested by 
others are believed unwarranted for this unit. The Madi- 
son limestone is found to be of Lower Mississippian age 
and is demoted to the rank of a formation for the differ- 
ences between divisions of the Madison unit are consid- 
ered inadequate for field separation. The Madison lime- 
stone is overlain by the Amsden formation which is 
variable in thickness. The formations span the systemic 
boundary between the Mississippian and the Pennsylva- 
nian periods. The Amsden is conformable with the 
Tensleep sandstone of early Pennsylvanian age. The re- 
cently proposed name Goose Egg formation is applied to 
the Permian rocks of the basin. The extensive dark red 
mudstones of Traissic age are referred to the Chugwater 
formation. The marine Jurassic rocks are assigned to 
the Sundance group and basal Piper formation, a middle 
Rierdon formation, and the upper Swift formation are 
recognized. Jurassic continental rocks overlie the Sun- 
dance group and are assigned to the Morrison formation 
of early Cretaceous age. No contact in the stratigraphic 
record displays marked angularity. 

Structurally, the basin is a depressed block bounded 
by generally north to northwest trending faults on east 
and west sides which separate the basin from the Pryor 
Mountains on the east. The lesser structural arches 
which lie to north and south are not fault bounded. Within 
the basin faults which pass into monoclines before dying 
out are present. All tectonic activity is considered Lara- 
mide or post-Laramide in age. The possibility that these 
features may be due to vertical forces instead of the 
more commonly invoked horizontal forces is suggested. 
Physiographic evidence is presented that points to recent 
movement of the Garvin fault which separates the Dry- 
head-Garvin Basin from the northern Bighorn Mountains. 

Pediments are extensive in the area and their devel- 
opment is attributed to parallel retreat of their headward 
slope due to back weathering and sheetwash. It is be- 
lieved that these pediments are features of the late Ceno- 
zoic scene, dating probably from pre-Wisconsin time 
within the Pleistocene epoch. The pediments appear to be 
graded to a lithologic local base level and thus have no 
time significance. 238 pages. $3.10. Mic 58-278 
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THE ROLE OF BACTERIAL ENDOTOXIN IN 
THE PATHOGENESIS OF BRUCELLOSIS 


(Publication No. 23,951) 


Robert Shields Abernathy, Ph.D. 
University of Minnesota, 1957 


Various Gram-negative microorganisms, including bru- 
cellae, possess endotoxins, which have been demonstrated 
by various investigators to be lipopolysaccharide-protein 
complexes located on the surface of the bacterium. When 
these complexes are injected into animals, varied physio- 
logic alterations occur, prominent among which are granu- 
locytopenia, alteration in body temperature, and vasomotor 
disturbances culminating with death in vasomotor collapse. 
In addition, the endotoxin represents the somatic or *O” 
antigen of the cell. To evaluate the contribution of this in- 
trinsic component of the brucella cell to the pathogenesis 
of brucellosis, the effects of endotoxin extracted from Bru- 
cella melitensis by the Boivin trichloroacetic acid tech- 
nique were studied experimentally in the mouse and in man. 

The injection into mice of brucella endotoxin resulted 
in the formation of agglutinins for the intact cell, precipi- 
tins for the endotoxin, protection against infection with 
Brucella melitensis, and resistance to subsequent chal- 
lenge with lethal amounts of endotoxin. This resistance 
could be passively transferred with serum. In contrast, 
mice infected with brucellae were more susceptible to the 
lethality of brucella endotoxin. 

Resistance to brucella endotoxin occurred following a 
single injection of endotoxin and persisted at least 4 
months. Repeated injections enhanced the degree of re- 
sistance and increased its duration to 10 months. No ab- 
solute correlation of resistance with serum agglutinins or 
precipitins was observed. Using endotoxins from the un- 
related Gram-negative microorganisms Brucella meliten- 
sis, Salmonella typhosa, Escherichia coli, and Shigella 
sonnei, it was found that mice injected with one endotoxin 
developed resistance to the other endotoxins. This hetero- 
logous resistance appeared only after repeated injections 
and persisted less than a month, in contrast to the more 
durable duration of homologous resistance. A consistent 
and significant exception was that heterologous resistance 
to brucella endotoxin persisted as long as 4 months. Serum 
precipitins and intradermal reactions gave no reliable in- 
dications of the presence of common antigens in the 4 en- 
dotoxins. In addition, resistance to infection with Br. 
melitensis occurred in animals immunized with hetero- 
logous endotoxins. 

Mice could be protected against endotoxin lethality by 
adrenocorticosteroids, chlorpromazine, or general anes- 
thesia. Other agents acting on the autonomic or central 
nervous system had no protective effect. No significant 
role for histamine in the mechanism of endotoxin lethality 
was demonstrated. Mice protected against the initial le- 
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thality of endotoxin by adrenocorticosteroids or chlor- 
promazine also developed resistance to endotoxin. 

In humans, the injection of brucella endotoxin stimu- 
lated the production of serum agglutinins and precipitins. 
Serum from humans with brucellosis contained endotoxin 
precipitins and also conferred passive protection against 
endotoxin in mice. 

The injection of sufficient quantities of brucella endo- 
toxin into humans resulted in fever, chills, sweating, 
headache, myalgia, nausea, and vomiting. Individuals pre- 
viously infected with brucellae were much more suscepti- 
ble to these febrile and systemic effects than were non- 
infected controls. The severity of the reaction to endotoxin 
was greater in those individuals who had active brucellosis 
(either past or present) and in those with more intense 
intradermal reactions to brucella skin test antigens. Re- 
sistance to endotoxin also developed in man, appearing ap- 
proximately 6 days after the initial injection. The admin- 
istration of hydrocortisone or corticotropin suppressed or 
ameliorated reactions to endotoxin in 5 individuals. 

These findings suggested that endotoxin contributes to 
the pathogenesis of brucellosis in somewhat conflicting 
dual roles. Through its toxic properties, it is important 
in producing illness, particularly in the infected host with 
an enhanced susceptibility to its activities. In contrast, it 
also stimulated host defense mechanisms to form anti- 
bodies and resistance to endotoxin and the intact cell. 

169 pages. $2.25. Mic 58-279 


THE BALLISTOCARDIOGRAM IN 
CHRONIC PULMONARY DISEASE 


(Publication No. 23,247) 


Bertram David Dinman, D.S.I1.M. 
University of Cincinnati, 1957 


This study deals with alterations in the ballistocardio- 
graph associated with chronic pulmonary disease. The 
ballistocardiograph is an instrument which records body 
movements resulting from the ballistic forces set up by 
cardiac contraction and associated cardiovascular impacts. 
Forces resulting from cardiovascular events are sensed 
by body displacements which are transmitted to a table 
upon which the subject lies. By appropriate electronic 
circuits these table displacements are amplified and re- 
corded, It is believed that the ballistocardiographically 
derived curves imply the status of cardiac vigor, which is 
demonstrated graphically by the amplitude and configura- 
tion of the curves recorded by this instrument. Cardiac 
output and other quantitative determinations of cardio- 
vascular physiology derived by ballistocardiography are 
believed at this time to be unreliable. 

Chronic pulmonary disease states are described both 
in terms of pathological and physiological alterations. 
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Since the ballistocardiograph delineates alterations in the 
latter, it is consistent to attempt correlations with chronic 
pulmonary disease in terms of altered physiology. There- 
fore, pulmonary function parameters were utilized in an 
attempt to develop correlations with the ballistocardio- 
graphic determinants. 

Pulmonary function may be divided into ventilatory and 
respiratory partitions. From the data available at this 
laboratory we have utilized arterial oxygen saturation as 
an expression of respiratory function, and the maximum 
breathing capacity and carbon dioxide ventilatory equiva- 
lent to represent the ventilation partition. It must be em- 
phasized that we have not applied these paramaters to de- 
lineate exactly each of these partitions. These procedures 
are of a circumscribed accuracy, and are limited to the 
order of a rough approximation of these partitions. 

The patients whose records were made available num- 
bered twenty-five, of which eighteen were found to have 
chronic pulmonary disease of various types. The deter- 
mination of their physiopathological states were achieved 
by extensive clinical and laboratory evaluations. The bal- 
listocardiographic parameters were determined by meas- 
urement of the average IJ stroke amplitude in expiration 
and inspiration, and by a modification of the Brown Classi- 
fication of pattern regularity. All cases were standardized 
for age, height, and weight, and multiple regression tech- 
niques were applied. 

The results of this study demonstrate that IJ amplitude 
is significantly correlated with arterial oxygen saturation, 
which may reflect roughly the respiratory partition. Con- 
versely, none of the ventilatory paramaters were found to 
be significantly correlated with the ballistocardiograph. 

It has been determined by basic studies in ballistocar- 
diography that this technique reflects both pulmonary and 
systemic cardiovascular events. Investigators using well 
established physiological techniques have demonstrated 
that cardiovascular dynamics are correlated with changes 
in arterial oxygen saturation. These same investigators 
have noted an absence of correlation between cardiovas- 
cular dynamics and alterations in the pulmonary paren- 
chyma as expressed by tests of ventilatory function. 

It would appear that the conclusions reached here by 
statistical correlation are in agreement with that body of 
knowledge established by other more accurate techniques. 
It, therefore, appears likely that the ballistocardiograph 
reflects the same alterations in cardiovascular function 
associated with chronic pulmonary disease, as noted by 
other investigators using other approaches to this problem. 
What these alterations signify in quantitative physiological 
terms cannot be stated at this time. Further study of bal- 
listocardiography is necessary before it may be applied 
as a useful clinical tool. 

A principle component analysis was utilized to examine 
the question of “body size.” It was concluded that this 
method may represent an approach to the “body size” prob- 
lem which may be more fruitful than the usual convention 
using body surface area to express this important con- 
sideration in the analysis of physiologic phenomena. 
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STUDIES ON THE SURVIVAL AND FUNCTION 
OF HOMOGRAFTS AND HETEROGRAFTS 


(Publication No. 23,952) 


Richard Harrison Egdahl, Ph.D. 
University of Minnesota, 1957 


The thesis is divided into four sections: 

(1) The first section is devoted to the development of 
methods to determine functional vascularization of grafted 
skin. The first method is based upon measurements of 
the disappearance rate of intradermally-injected fluores- 
cein, a process which is thought to be dependent on lym- 
phatic and vascular supply. The second method, involving 
the localized Shwartzman reaction, allows assessment of 
functional blood supply in a different manner. Based on 
these studies, it is concluded that homografts go through 
a period of effective vascular connection with the host. 
Second set homografts are not effectively vascularized at 
any time during their residence on the host. 

(2) In the second section, the skin heterograft rejection 
pattern between rabbits and rats is determined. Skin 
heterografts from rabbit to rat become effectively vas- 
cularized for a short period, whereas rat to rabbit skin 
heterografts neither become vascularized nor adherent to 
the graft bed. Cellular infiltrate in the graft bed of rabbit 
to rat heterografts is largely mononuclear, with numerous 
lymphocytes and fibroblasts. The regional lymph nodes 
draining rabbit skin heterografts on rats demonstrate in- 
tense anatomical evidence of immunological activity, in 
contrast to little activity in the distant nodes. 

_ (3) The third section represents efforts to achieve 
heterologous acquired tolerance. Newborn rats and rat 
fetuses in utero were injected with spleen cells from rab- 
bits. The mature fetuses and newborns were grafted with 
skin from the original cell donor. Significant prolongation 
of heterograft survival was obtained in some instances, 
although the percentage was small and a high abortion rate 
was observed with in utero injections. 

(4) The last section is a group of short studies on 
homografts. No increase in functional survival of homo- 
grafts was obtained in instances in which: 

(a) The host was pre-treated with lyophilized extracts 
of the future donor tissues 

(b) Skin homografting was preceded by a period of 
cross circulation between donor and host 

(c) Fatal body radiation and homologous bone marrow 
were given simultaneously with skin homografting 

(d) Partial body radiation was given in combination 
with cross-circulation and skin homografting 

(e) Adrenal cortex and skin were placed in millipore 
chambers in the peritoneal cavities of rats, rabbits, and 
dogs. 94 pages. $2.00. Mic 58-281. 
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MODIFICATION OF THE PENETRATION OF A 
CHLORINATED HYDROCARBON INSECTICIDE 
(ALDRIN) THROUGH THE SKIN OF THE RABBIT 
BY THE ADDITION OF VARIOUS 
SURFACE ACTIVE AGENTS 


(Publication No. 23,249) 


Benjamin Kaplan, D.S§.I.M. 
University of Cincinnati, 1957 


Since it is generally accepted at present that the manu- 
facture, formulation and use of a number of the newer in- 
secticides give rise to the hazard of their absorption 
through the skin of persons who handle them, this investi- 
gation was planned to test and compare the protective 
ability, if any, of various surface active agents through re- 
duction in the rate at which a single standard insecticide 
(aldrin) penetrates the skin of the rabbit. 

For this assay of the possible protective activity of the 
surface active agents, when mixed in a standard formula- 
tion of the test insecticide, three laboratory techniques 
were available; namely, (1) the use of a radioactive iso- 
tope to tag the insecticide, (2) the utilization of chemical 
analysis of the rabbit tissue to determine the deposition of 
the insecticide, and (3) the employment of the death of the 
experimental animals, under severe experimental condi- 
tions, as the indicating mechanism. All three indices have 
certain advantages and disadvantages, but so many data 
were readily available, with respect to the physiological 
response of rabbits and other animals to the application of 
aldrin and other similar insecticides upon their skin, that 
this type of procedure was employed. 

The solvent system selected was a 50/50 (V/V) mixture 
of TS28R (a commercial solvent) and Ultrasene (a deodor- 
ized kerosene). The available information on the toxicity 
of these two compounds is somewhat limited, and unfor- 
tunately there was no time for additional exploration. 
Therefore, it is recognized that the use of this solvent 
system represents an essentially untested variable. 

Forty surface active agents were selected for investi- 
gation in the manner indicated. Seven cationic, six anionic 
and twenty-six non-ionic compounds were included in the 
total. Each was added individually to the standard formu- 
lation of the aldrin in the solvent, and the mixture was ap- 
plied upon the cropped abdominal skin of the rabbits. The 
dosage was 0.005 g./kg., and the period of application was 
one hour. 

None of the materials so studied reduced the rate of 
percutaneous absorption of the test insecticide, to an ex- 
tent that could be demonstrated by the method of investi- 
gation. In no instance was there any indication of a pro- 
tective action. It is hoped that the failure of these experi- 
ments will not deter other investigators from exploring 
similar or different methods for accomplishing this pur- 
pose. The increasing use of insecticides and pesticides in 
various situations and under widely different conditions; 
the need to vary and increase their toxic effects, because 
of the rapidity with which resistant strains of insects de- 
velop; and the difficulties that will always be encountered 
in educating the many races of man in the safe use of such 
materials is ample justification for such a search. 

94 pages. $2.00. Mic 58-282 
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A STUDY OF IODINE METABOLISM IN 
THYROID SLICES OF PATIENTS WITH 
DISORDERS OF THE THYROID GLAND 


(Publication No. 24,684) 


Otto Peter Schumacher, Ph.D. 
University of Minnesota, 1957 


A study was made of the iodine metabolism of thyroid 
slices obtained from patients with various disorders of 
the thyroid. The tissue was obtained at the time of thy- 
roidectomy. The slices were placed in a small plastic 
chamber which was perfused with Krebs-Henseleit medium 
containing I’**. Rates of uptake, per cent of protein bind- 
ing, and discharge of I'** following exposure to thiocyanate 
were determined in both blocked and unblocked slices. 

1. Slices obtained from patients with Graves’ disease 
with or without preoperative Lugol’s solution demonstrated 
high uptakes, low protein binding, and a large discharge. 

2. Tissue obtained from patients with Hashimoto’s 
thyroiditis also had high uptakes, low protein binding, and 
a large discharge after thiocyanate. Slices of acute thy- 
roiditis demonstrated normal uptakes, but negligible pro- 
tein binding. 

3. Tissue from adenomatous thyroids behaved vari- 
ably. Most behaved in a normal fashion but some, while 
retaining the ability to bind iodine into hormone, lost the 
ability to trap iodine in high concentrations. 

4. Carcinomatous thyroid tissue demonstrated low pro- 
tein binding. Although there was a great variability in the 
uptakes, some greater and some less than normal, most 
showed no discharge after exposure to this cyanate. 

49 pages. $2.00. Mic 58-283 
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THE EFFECT OF RANCIDITY ON ANTIBIOTIC 
CONTAINING DERMATOLOGICAL EMULSIONS 


(Publication No. 24,597) 


Vasant Govind Kudalkar, Ph.D. 
University of Washington, 1957 


Vegetable, mineral and animal oils are used exten- 
sively in preparation of dermatological bases. Such oils 
are subject to chemical changes brought about through 
different agencies which ultimately render them rancid. 
This study is concerned with the effect of rancidity of oils 
on the activity of dermatological preparations and the at- 
tempt to establish a relation between the extent of ran- 
cidity and the activity of a preparation. 

Eight different oils were selected for this study. Of 
these, peanut oil, corn oil, olive oil, coconut oil, castor oil 
and linseed oil were of vegetable origin, liquid petrolatum 
of mineral origin, and codliver oil of animal origin. The 
oils were autoxidized with washed and purified air at 97.5° 
+ 0.1° to render them rancid, and by varying the period of 
autoxidation, different degrees of rancidity were obtained. 
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In liquid petrolatum the process of rancidification had to 
be catalyzed by using a full spectrum of ultraviolet light 
from a mercury vapor lamp. The extent of rancidity was 
determined by measuring the acid value of the oils. Such 
rancid oils were then used to prepare emulsion type (oil 
in water) dermatological bases, and after incorporation of 
appropriate medicinal agents in different concentrations, 
the activity of the preparation was measured and compared 
with that of a control preparation which contained a non- 
rancid oil. Three medicinal agents were selected for this 
purpose, potassium penicillin G, bacitracin and neomycin 
sulfate. The activity of a preparation was measured by 
the agar-cup method and Staphylococcus aureus as a test 
organism for testing penicillin, neomycin sulfate and in 
certain cases bacitracin, and Micrococcus flavus for test- 
ing bacitracin. It was found that oils which did not ran- 
cidify under the experimental conditions did not affect the 
activity of penicillin, neomycin or bacitracin emulsions. 
Rancid corn oil, olive oil, codliver oil, peanut oil, and lin- 
seed oil were found to increase the activity of the penicillin 
emulsions, while rancid liquid petrolatum decreased its 
activity. Activity of neomycin sulfate emulsions was de- 
creased by rancid corn oil, olive oil, peanut oil, linseed 
oil, codliver oil and liquid petrolatum, and in all the cases 
except that of liquid petrolatum, the activity of the emul- 
sions was found to disappear completely at certain stages 
of rancidity. In liquid petrolatum, although the activity of 
the emulsion disappeared at lower concentrations, it did 
not at higher concentrations. Activity of bacitracin emul- 
sions was decreased by rancid corn oil, olive oil, peanut 
oil and liquid petrolatum. However the activity did not 
disappear completely as in the case of neomycin sulfate. 
Rancid linseed oil did not seem to affect the activity of 
bacitracin emulsions. In codliver oil, since the control 
emulsions showed considerable activity, the results were 
not conclusive, 

Further investigations were carried out to determine 
the causes of inactivation of neomycin sulfate. There was 
evidence that a chemical change was involved in the inac- 
tivation process. Since there were indications that the 
acids were responsible for the inactivation, the problem 
was investigated in four different ways: (a) neutralization 
of the free acids in the rancid oil, (b) effect of pH of the 
emulsions on the activity of neomycin sulfate, (c) removal 
of the fatty acids of rancidity by chromatography, and (d) 
addition of synthetic acids to a non-rancid oil. 

Neutralization of the free acids did not protect the 
neomycin sulfate. The pH of the emulsions was not respon- 
sible for the inactivation of the neomycin sulfate. The re- 
moval of the fatty acids from the rancid oil did protect 
the neomycin sulfate and the addition of synthetic fatty 
acids, pelargonic and n-caprylic, to a non-rancid oil did 
reduce the activity of neomycin sulfate emulsions, although 
the activity did not disappear completely as in the case of 
rancid oils. This indicated that the acids were one of the 
factors involved in the inactivation of neomycin sulfate. 

121 pages. $2.00. Mic 58-284 











A STUDY OF SOME WATER- FREE 
GEL TYPE OINTMENT BASES 


(Publication No. 24,358) 


Allen J. Spiegel, Ph.D. 
The University of Florida, 1957 


Although many types of water-soluble and washable 
ointment bases have been studied, the gel type, water- 
free, soluble ointment vehicles have not been full investi- 
gated. | 

Theoretically, the gel type bases should be plastic over 
a wide temperature range because of their characteristic 
structure. This is a distinct advantage since most oint- 
ment vehicles are very hard at refrigerated temperatures 
and consequently these bases cannot be applied to the skin 
with ease. The ordinary bases become soft or fluid in hot 
Climates and separation may occur. Moreover, the gel 
type base should avoid the incompatibilities of bases in 
which water is used, since many pharmaceuticals are 
prone to rapid decomposition in the presence of water. 

Some of the newer gelling agents such as PVM/MA 
(copolymer of methyl vinyl ether and maleic anhydride), 
Polyacrylamide and Viscarin were evaluated for possible 
use as ointment base ingredients. The various methods of 
gel preparation in the various solvents were given. Sev- 
eral PVM/MA gels in ethylene glycol and glycerin were 
evaluated for possible ointment base use. These bases 
were evaluated for consistency, manufacturing character- 
istics, stability and compatibility with drugs commonly in- 
corporated into ointment bases. They were also compared 
with some of the more widely used ointment vehicles. 

The new gel type bases that were developed tested 
favorably with the bases in current use, with which they 
were compared. 122 pages. $2.00. Mic 58-285 


THE PERMEABILITY OF RED CORPUSCLES 
TO 1,3-DIETHYL-2-THIOUREA AND 
SOME ALKALOIDAL SALTS 


(Publication No. 24,359) 


Claude Larry Thomasson, Ph.D. 
The University of Florida, 1957 


Recent studies have indicated that methods based on 
physicochemical data may give unreliable results in the 
preparation of isotonic solutions. The purpose of the 
present investigation was to obtain data by the hemolytic 
method which might be of value in the preparation of iso- 
tonic solutions. 

Experiments were conducted to determine what effect 
1,3-diethyl-2-thiourea and various alkaloidal salts have 
in preventing hemolysis of rabbit and human erythrocytes. 

Quantitative determinations indicated that approxi- 
mately 100 per cent hemolysis of rabbit and human eryth- 
rocytes occurred in 1,3-diethyl-2-thiourea solutions. In 
the presence of 0.4 per cent sodium chloride, 1,3-diethyl- 
2-thiourea appeared to increase erythrocyte fragility; 
however, no appreciable hemolysis occurred in 1,3- 
diethyl-2-thiourea solutions when tested in the presence 
of 0.6 per cent sodium chloride. 

Caffeine failed to prevent hemolysis when used alone 
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or in the presence of various concentrations of sodium 
chloride. 

Unusual results were reported for ammonium sulfate. 
Various i values were found for blood samples obtained 
from different individuals. 

Ephedrine sulfate and atropine sulfate have unusually 
high i values. Ephedrine hydrochloride and homatropine 
hydrobromide had little effect in preventing hemolysis, 
i.e., the i values calculated from hemolytic data were un- 
usually low. Homatropine methylbromide, on the other 
hand, gave a normal i value. 





The effect of the presence of 0.2 per cent sodium chlo- 
ride on the i values of the alkaloidal salts tested was de- 
termined by the hemolytic method, and it was found that in 
these cases the i value was lowered. In the presence of 
0.6 per cent sodium chloride, ephedrine hydrochloride, 
ephedrine sulfate, atropine sulfate, and homatropine hydro- 
bromide apparently caused an increase in erythrocyte 
fragility. Homatropine methylbromide did not cause any 
increase in erythrocyte fragility when tested in the pres- 
ence of 0.6 per cent sodium chloride. 

168 pages. $2.20. Mic 58-286 
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HISTORY, GENERAL 


A HISTORY OF THE METRIC SYSTEM OF 
WEIGHTS AND MEASURES, WITH EMPHASIS 
ON CAMPAIGNS FOR ITS ADOPTION IN 
GREAT BRITAIN, AND IN THE 
UNITED STATES PRIOR TO 1914 


(Publication No. 22,681) 


Edward Franklin Cox, Ph.D. 
Indiana University, 1957 


This is a study of the metric system in twoof its as- 
pects: its formulation and propagation. In its historical 
setting this system is shown to be a result of the growth 
of modern science and the rise of the modern economic 
system of commerce and industry. Prior to the metric 
system, there was a great need for metrological reform; 
this is seen in a brief history of the diversity of weights 
and measures, and an examination of its extent. The 
metric system had a long development over a period of 
two centuries, and was the last of several metrological 
schemes. Because of the influence of scientists, the sys- 
tem embodied the traits of decimalization, consistency, 
interconnected parts, a natural standard, and universality. 
The successful formulation of the metric system occurred 
during the French Revolution; possibly such a radical in- 
novation could not have emerged except in a turbulent 
period. But the system was yet untried, and it underwent 
several vicissitudes in gaining acceptance in its native 
France. Once established there, the metric system com- 
menced its remarkable approach to universal usage. 
Several factors contributing to this dissemination are in- 
vestigated: forces, movements, and conditions in the nine- 
teenth and twentieth centuries; support from governments 
and international associations; formal sanctioning as the 
international associations; and extension of the system 
itself to meet newly arising needs. 

The leading obstacle to the attainment of metric uni- 
versality is the failure of Great Britain and the United 
States to adopt the system exclusively, Individuals and or- 
ganizations have risen in these two nations to urge its ex- 
tended usage, and adoption by their governments. Forming 
pressure groups, and employing many propaganda tech- 
niques, metric-advocates have waged several campaigns 





in each nation to secure metric-adoption. The first 
British campaign, from about 1853 to 1871, was conducted 
by some of the most eminent Britons, and had a close 
proximity to success. The second campaign, from the 
1890’s to 1914, was waged by middle-class individuals; it 
was more strictly propagandistic, and much evidence 
showed a widespread popular demand for metric-adoption. 
The third British campaign, following World War I, was 
little more than the activities of a small, dedicated “cult.” 

In the United States conditions were more favorable to 
metric-adoption because of the long attempt to secure 
metrological uniformity. The first American campaign, 
from 1866 to the 1880’s, was educative and promotive in 
nature; governmental adoption was not sought. After its 
failure, a second campaign, from about 1890 to 1914, urged 
government usage of the system, and, with the rise of a 
determined opposition, resulted in equal failure. 

The story of these campaigns is a study of a reform 
generally conceded to be beneficial striving to achieve ac- 
ceptance into society. Its advocates have been accorded 
many opportunities to present their case; they have done 
so ably, and in many ways. In the controversy the metric 
system has been subjected to a critical examination; both 
advantages and disadvantages have emerged. Imposing 
obstacles have been encountered: established habits, hesi- 
tancies, inertia, and opposition. They have so far proved 
insurmountable. 735 pages. $9.30. Mic 58-287 


JAY COOKE AND MINNESOTA: 
THE FORMATIVE YEARS OF THE 
NORTHERN PACIFIC RAILROAD 1868-1873 


(Publication No. 24,688) 


John L. Harnsberger, Ph.D. 
University of Minnesota, 1956 


The building of the Northern Pacific as a railroad em- 
pire was the imaginative creation of Jay Cooke. He en- 
visioned the settlement of the northern Great Plains, the 
stimulation of the productive energies of a frontier region 
and the building of cities, trade and industry. The prob- 
lems of construction, financing and colonization were 
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similar to those of the other transcontinentals. These 
railroads were forerunners of settlement, not followers, 
the sinews joining the nation, and the forces making pos- 
sible the destruction of the last major frontier. 

Duluth, the eastern terminus of the Northern Pacific, 
developed into a thriving community overnight with the 
construction of the railroad. By controlling the rail facili- 
ties, Cooke desired to shift the transportation of wheat 
from the Mississippi River to the Great Lakes. The future 
production of the Great Plains would enable the company 
to promote a flour-milling industry at Duluth. The iron 
deposits of Northern Minnesota were to be exploited, 
thereby diversifying the regional economy. Smelters, 
burning charcoal, and rolling mills would provide finished 
products for the railroad, becoming the nucleus for new 
industries. The land grant of the Northern Pacific and as- 
sociated companies gave monopolistic control of the Duluth 
facilities to a single group. 

Cooke, as the financial agent of the Northern Pacific, 
undertook the largest corporate securities sale in Ameri- 
can history to that date. His plans for domestic sales were 
based on a popularizing scheme similar to his government 
bond drives during the Civil War. He desired to reach not 
only the bankers and brokers but the general public as 
well. Cooke hoped to place about half of the bonds on the 
European market and interest banking houses on the Con- 
tinent and in London in handling the sales. Failing in this, 
he established a branch house, Jay Cooke, McCulloch & Co. 
in London. European investors proved unwilling to pur- 
chase Northern Pacific bonds for they considered the rail- 
road simply a speculative venture. The Franco-Prussian 
War, the competition of other railroad and government 
bonds, the unsavory reputation of some American se- 
curities, and the unstable market due to the French repara- 
tion payments aided in the defeat of Cooke’s plans in 
Europe. 

One of the chief factors in determining the Northern 
Pacific’s success or failure was the rapid sale and settle- 
ment of the land grant. To accomplish this, the Land De- 
partment and the Bureau of Immigration were established. 
Extensive advertising and promotional methods were used 
to acquaint the peoples of the United States and Europe with 
the Northern Pacific country. Agencies were created in 
major cities of northern and western Europe to secure im- 
migrants. Native lecturers travelled the countryside 
preaching the gospel of the railroad lands. Cooke hoped to 
settle not only individuals, but colonies of people coming 
from the same area to form communities. in Minnesota and 
Dakota Terrotory. The Northern Pacific country became 
a well-known commodity in much of the United States as 
well as Europe. 

The failure of Cooke and the Northern Pacific was due 
largely to the speculative business activities of the period. 
The unsound financial operations in the industrial expan- 
sion era following the Civil War terminated in the cyclical 
depression of 1873. The superficial causes for the failure 
were the lack of bond and land sales, mismanagement of 
railroad construction, over-extension of credit, over- 
expansion of the Northern Pacific System and the prema- 
ture attempts of settlement. Cooke was a pioneer in the 
art of investment banking, and where he failed, later 
bankers were successful. 


351 pages. $4.50. Mic 58-288 





THE PUBLIC LIFE OF SIR RICHARD 
GUILDFORD: A BIOGRAPHICAL APPROACH 
TO EARLY TUDOR GOVERNMENT 


(Publication No. 23,465) 


James Ralph Hooker, Ph.D. 
Michigan State University, 1957 


In recent years the machinery of early Tudor govern- 
ment has come under the careful scrutiny of both British 
and American eyes. This development has had several 
beneficial results, not least of which is an increased re- 
spect for Henry VII's capabilities. But if this institutional 
approach has been a valuable corrective to impressions 
gained from purely biographical study, there have been 
certain overemphases which, in turn, require qualification. 

It is the impression of some, among them the writer of 
this essay, that the excessively bureaucratized view of 
20th century scholars has induced, in many instances, an 
anachronistic version of Henry Tudor’s government, a 
version which seeks to rationalize fortuitous occurrences 
and fugitive actions by imposing inappropriate organiza- 
tional schemes on the disordered remains of the Tudor era. 

Opponents of such an interpretation point to the un- 
deniable fact that possession of an office did not guarantee 
performance of a duty, that untitled outsiders frequently 
had immense prestige within government circles, that in 
short personality is an indispensable key to comprehen- 
sion of 15th and 16th century government. 

Therefore, it seemed more fruitful to approach the 
study of early Tudor institutions via the study of early 
Tudor personalities. But personalities are elusive things, 
especially in this period. Personal documentation was 
sketchy and the ravages of time and private “collection” 
have done the rest. Moreover, it remains to be demon- 
strated that the leading assumptions of one age are identi- 
cal with those of another, so the value of any “*psychologi- 
cal” explanation of English behavior in this period seems 
dubious. For these reasons, and because this study tries 
to fathom public rather than private depths, not much in 
the way of personality will appear herein. 

In the course of analyzing various government offices 
by examining the material relevant to these offices and 
especially the material relevant to one occupier of these 
posts, Sir Richard Guildford, certain conclusions have 
emerged. These may be summarized as follows: : 

(1) Henry VII had no very unusual ideas with regard to 
the military or naval establishment. He spent large sums 
on ordnance, but only under. duress. He continued to rely 
upon outmoded forms of recruitment for his army. He 
made no determined effort to gain supremacy in the “nar- 
row seas,” nor did naval superiority emerge as a rea- 
soned policy in his reign. In general, England still was 
aloof from the continent, and though he talked of interven- 
tion, Henry had too many internal problems to pursue the 
dream of a revived English empire. 

(2) Henry’s government in large measure was a con- 
tinuation of Yorkist practice, and to that extent reverted 
to earlier, Plantagenet techniques. He governed through 
the household, the essence of medieval government, and 
he tolerated no expansion of personal power among his sub- 
ordinates. 

(3) Because of this jealous attitude, Henry’s council 
played a peculiar role. It was an amorphous body contain- 
ing a variety of specialist advisers, each of whom derived 
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his entire authority from the king. Though there was pres- 
tige in such a post, it did not lead to the establishment of 
independent privileges and power. 

(4) One can overestimate the efficacy of Tudor personal 
government. Henry was unable to repress all the evils 
which had beset England in the previous half century. As 
with many other autocrats, he was forced to ignore that 
which he couldn’t control. Nevertheless, one can claim 
that England was better governed in 1509 than it was prior 
to his accession. 

(5) Lastly, one can state with some chance of accuracy 
that only through attempting to explore the conduct of of- 
ficials can one attempt to explain the Tudor establishment. 
If in the process certain personalities of the period are 
thrown into bold relief, it can be considered as an unusual 
though greatly appreciated dividend. 

306 pages. $3.95. Mic 58-289 


HISTORY, ARCHAEOLOGY 


ROMAN THEATER-TEMPLES 
(Publication No. 23,828) 


John Arthur Hanson, Ph.D. 
Princeton University, 1956 


It has often been denied that the Roman theater building 
maintained connections with religion. But the early Chris- 
tian fathers, in denouncing the Roman spectacles, fre- 
quently argued that theatrical and other performances were 
a pagan religious ceremony and thus were to be avoided 
together with other forms of idolatry. They cite, among 
other things, the “apparatus” and “loca” of the theater: its 
trapping and its sites. The purpose of this study is to ex- 
amine these two features of the Roman theater in order to 
determine to what extent archaeological evidence can sup- 
port the contention that the theater was closely connected 
with religion. 

Attention is focussed on the theater of Pompey, the first 
permanent theater building in Rome, which was constructed 
with a temple of Venus Victrix at the top of its cavea and 
which seems actually to have been dedicated, not as a 
theater, but as a temple “under which steps have been 
placed for the viewing of spectacles.” Chapter III is de- 
voted to a detailed analysis of this theater-temple. Reason 
is found to doubt the sceptical view which regards the 
temple as a mere excuse on Pompey’s part to diminish 
senatorial prejudice against permanent theaters. The im- 
portant views of Marchetti-Longhi are analyzed and criti- 
cized. The nature and importance of the divinity, Venus 
Victrix, are examined; and it is suggested that the religious 
and the political are best understood as complementary, 
not conflicting, motives. 

That Pompey’s combination of auditorium and shrine 
was not unique is the thesis of the preceding and following 
chapters, which trace its genealogy. Chapter I is a search 
for precedents in the period of the temporary theater. The 
literary evidence for the sites of dramatic performances 
is critically analyzed and it is found that, inallcases | 
where certainty or a high degree of probability can be es- 








tablished, scenic games were performed not only near a 
temple but in front of it. 

Chapter II, following the hint in Pompey’s dedication, 
examines a group of monuments in which the steps of a 
temple or other building serve as a theatron for viewing 
spectacles. These include the sanctuary of Fortuna 
Primigenia at Palestrina, the temple of Hercules Victor 
at Tivoli, temples at Gabii and Cagliari, and a newly ex- 
cavated complex at Cosa. It is suggested that the phe- 
nomenon is Italic. Chapter IV collects the architectural 
descendants of Pompey’s temple of Venus Victrix and 
briefly examines the archaeological evidence for other 
forms of theater-temple combination. Approximately 
twenty examples of the cavea shrine are found, at sites in- 
cluding Vienne, Leptis Magna, Herculaneum, and Hadrian’s 
Villa. They are seen to range chronologically from the 
Augustan age to the third century A, D. and geographically 
from Spain to Syria. North Africa reveals a proportion- 
ately high number of examples. Chapter V examines other 
physical manifestations of religion in the Roman theater 
building, including the use of the religious pompa to con- 
nect theater and temple, the practice of placing chairs of 
the gods and deified emperors in the theater, and the pres- 
ence of a permanent altar in the orchestra. The archaeo- 
logical evidence for the altar is found to be more common 
than has previously been maintained. 

The general conclusion is that the Roman theater build- 
ing maintained a frequent visible connection with religion 
throughout its history. 163 pages. $2.15. Mic 58-290 
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CHURCH, KINGSHIP, AND LAY 
INVESTITURE IN ENGLAND 1089-1135 


(Publication No. 23,808) 


Norman F, Cantor, Ph.D. 
Princeton University, 1957 


Not until the election of Anselm as Archbishop of Can- 
terbury in 1093 was any attempt made to alter funda- 
mentally the Anglo-Norman church-state system created 
by William I and Lanfranc. After Lanfranc’s death in 
1089, William Rufus had continued and strengthened this 
system, whose essence was the domination of the royal 
authority over all aspects of ecclesiastical life. But An- 
selm was sympathetic to the Gregorian reform doctrines 
and he inevitably came into conflict with the King and his 
episcopal colleagues. After Anselm and his opponents had 
made clear their fundamental disagreements at the Rock- 
ingham assembly of 1095, the Archbishop appealed to Pope 
Urban II for support. But the Pope, who was conducting 
papal policy along other lines than Gregorian principles, 
refused to aid Anselm, even when the Archbishop went to 
Rome during his exile from England between 1097 and 1100. 

After the accession of Henry I in 1100, and Anselm’s 
return from the Continent, the King and Archbishop worked 
together harmoniously to reform the English Church, in a 
limited way, and to secure the throne for Henry. Although 
Anselm was at first reluctant to disturb this harmony by 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





HISTORY 209 





pressing the issue on lay investiture, as Paschal II was 
demanding, by 1103 the investiture issue had come to the 
fore and the English investiture controversy was marked 
by the publication of polemical literature on both sides. 

The Anonymous tracts, of which several or all were written 
by Gerard of York, were the most important contribution 
from the royal side. © 

The English investiture controversy was brought to an 
end by the agreement of 1107, which embodied a compro- 
mise originating in royal circles. The most probable | 
authors of the compromise, which allowed the King to re- 
tain homage of ecclesiastics while it prohibited lay inves- 
titure, were Count Robert of Meulan and the King himself. 
Robert was anxious to be released from papal excommuni- 
cation while Henry wanted the Pope’s acquiescence in his 
conquest of Normandy. Paschal II finally accepted the 
compromise because of vehement opposition in England, 
and also because he wished to obtain the King’s support 
for Bohemond’s crusade against Byzantium. By 1105, all 
the English higher clergy wanted to end the investiture 
controversy. Anselm, who had again been in exile since 
1104, returned to England in 1107, and a complete recon- 
ciliation between King and Archbishop was achieved by the 
time of Anselm’s death two years later. 

Between 1109 and the end of his reign, Henry I com- 
pletely restored royal control over the composition and 
life of the English Church. Reform ideals still lingered 
on, especially in canon law collections, and the case of 
Thurstan of York demonstrated the possibility of papal in- 
terference in the English Church arising out of the contact 
between Rome and the English higher clergy established 
during the investiture controversy. But Henry’s authority 
was not effectively challenged by the papacy, especially 
when reforming ideals declined in the papal curia in the 
last decade of his reign. 

In an appendix, it is shown that ducal authority over the 
Norman Church arose in the period c.911 to 1035 out of the 
general Scandinavian attitude to church-state relations, the 
circumstances of the Norman conquest of Neustria, ducal 
patronage of monasteries, the feudalization of the Norman 
Church, and papal endorsation of this church-state system. 

422 pages. $5.40. Mic 58-291 





THE PIETY OF ENGLISHMEN 
UNDER HENRY VII, 1485-1509 


(Publication No. 24,600) 


Ted Hayden McDonald, Ph.D. 
University of Washington, 1957 


The object of this dissertation is to study the late 
mediaeval piety or spirituality of England as revealed in 
the common man during the reign of Henry VII. The re- 
ligious practices of this era are revealed in the literary 
productions, wills, official documents, and the few remain- 
ing records of different organizations -- religious and 
secular -- of this period. 

Since this period is so close to the Reformation, another 
important object of the work is to ascertain, if possible, to 
what extent these pious practices of the common people 
affected the Reformation in England. 

The work is divided into five main topics and the con- 





Clusion. The educational institutions, their curriculum 
and teaching staff are first considered. Almost all the 
schools and the teachers were under the control of the 
church. A large portion of the curriculum was of a re- 
liginous nature. 

uch men as Caxton, deWorde, and Pynson, with their 
printing presses, played a very important roll in swaying 
the common mind. Therefore, the second topic is on the 
press and the literature of the period. Approximately half 
of the books printed during the reign of Henry VII were 
religious. , 

Death was a very important event which was studied 
much during this period, and much literature was printed 
that men could learn how to meet death. What man did 
with his worldly goods just before death is revealed in the 
wills, testaments and inventories of the period. The aver- 
age man left one-third of his wealth to the church. He 
also committed his soul to one of the Diety or to the 
mother Mary, often to both. 

The fourth topic deals with the recreation of the people. 
The fairs, religious plays, and church festivals were the 
main recreational events. The fairs were owned or oper- 
ated almost entirely by the church. Practically all plays 
were religious and there were very few secular festivals. 
Thus the church influenced and controlled, in the main, 
almost all the recreation of the people. 

The final topic deals with miscellaneous pious prac- 
tices such as dating according to church festivals, re- 
ligious expressions in correspondence, pilgrimages, pen- 
ance, indulgences, etc. 

After a close study of the above topics the conclusion 
is reached that there is a definite relation between the 
piety of the common man in England and the conservative 
nature of the English Reformation. The people no doubt 
were looking for reform, but within the church not out of 
it. The people were very pious, so much so that when the 
Reformation came it was this piety that activated them to 
overthrow the abuses of the mother church. Other forces, 
such as patriotism, Tudor leadership, nationalism, etc., 
were also at work. However, piety did play a leading roll 
in the English Reformation. 230 pages. $3.00. Mic 58-292 
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SOME ASPECTS OF AMERICAN PUBLIC 
REACTION TO FRANKLIN D. ROOSEVELT’S 
JAPANESE POLICY, 1933-1941 


(Publication No. 23,656) 


Ernest Birny Bader, Ph.D. 
The University of Nebraska, 1957 


Adviser: James Lee Sellers 


Since December 7, 1941, American historians have dis- 
agreed about the causes of American involvement in the 
war and the role played by the Roosevelt Administration 
during the pre-war years. In general, interventionist his- 
torians think President Roosevelt understood the grave 
implications of totalitarian aggression, but was hampered 
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by public opinion. Revisionist historians, in the main, 
agree that Roosevelt deliberately maneuvered the United 
States into an unnecessary war. 

This dispute provided the stimulus to an investigation 
of the twin problems of public knowledge of foreign policy 


and public opinion about foreign policy. Because the Ameri- 


can entry into the war was the result of a Japanese attack, 
the study was based on an examination of the Japanese 
policy of the United States. The problem was to discover 
how much of President Roosevelt’s Japanese policy was 
revealed to the American people before Pearl Harbor, and 
how the public reacted to the information it possessed. 

The study of William L. Langer and S. Everett Gleason 
was selected as the best available general summary of the 
Roosevelt foreign policy during the critical years, 1937- 
1941. That of Herbert Feis was selected as the best avail- 
able account of Roosevelt’s Japanese policy. Various pub- 
lic pronouncements of the Administration were investi- 
gated to determine how much of the actual policy was re- 
vealed to the people. 

In measuring the public reaction to the Roosevelt Ja- 
panese policy, an effort was made to obtain an adequate 
cross-section of American opinion. Most attention was 
directed to a study of editorial attitudes of newspapers and 
various organizational periodicals; to an analysis of public 
opinion polls; to a summation of articles, speeches and 
other public pronouncements of scholars and prominent 
leaders; to a review of Congressional opinion; and to an 
investigation of the points of view of numerous permanent 
and ad hoc organizations. 

In general, the President, refusing to admit the legality 
of Japanese actions in the Far East, sought to contain 
Japan without provoking them to war, while keeping Britain 
in the war against Germany. As time went on it became 
impossible to separate the European and Pacific spheres 
of action and, ultimately, impossible to contain the Ja- 
panese. 

The Roosevelt Administration made serious mistakes 
during the critical pre-war years and occasionally was 
less than candid in dealing with public information. Never- 
theless, the American people were adequately informed 
about basic Japanese foreign policy. Although Americans 
were more hostile toward the Japanese than they were 
toward the Germans, there was little support of any truly 
vigorous Japanese policy. The charge that the Roosevelt 
Administration maneuvered the nation into war is not sus- 
tained by the evidence. 460 pages. $5.85. Mic 58-293 


THE NEW SOUTH AND FIVE 
SOUTHERN NOVELISTS (1920-1950) 


(Publication No. 25,317) 


William Madison Beasley, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Richmond Croom Beatty 


From Reconstruction until the present, one of the major 
factors to be considered in any study of the South is that of 
the New South movement. This thesis holds that New 
Southerners have based their actions upon the belief that 
the South has been an area of economic distress and that 





the alleviation of economic ills in the South will make 
Southerners better people. To secure their ends, New 
Southerners have stood for, basically, 1) a balancirfg of 
agriculture with industry, which involves primary empha- 
sis upon industry and increased urbanization, 2) a loss of 
provincialism, which they believe to entail the liberalizing 
of the fundamentalist religion of the South and the increase 
of public education, and 3) a developing of diversified ag- 
riculture. 

This study compares and contrasts the South of five 
Southern novelists, Ellen Glasgow, T. S. Stribling, Erskine 
Caldwell, William March, and William Faulkner, with that 
South portrayed and hoped for by New Southerners. These 
novelists provide ample geographical coverage of the South 
east of the Mississippi--Ellen Glasgow writing of Virginia, 
Stribling of Tennessee and North Alabama, Caldwell of 
Georgia and part of South Carolina, March of Alabama, and 
Faulkner of Mississippi. In time, the novels studied cover 
the years from 1900 to 1940, although several are set in 
the nineteenth century and a few come into the 1940’s. 

Each novelist indicates that the South has become in- 
creasingly urban. The narrow, provincial farmer by no 
means disappears; there is merely a development of ur- 
ban strength, which has been accompanied by the mechani- 
cal contrivances of man: the automobile, rapid means of 
communication, the motion picture, the radio. These 
fruits of industrialism are complemented by the presenta- 
tion--to a great degree by Glasgow and Caldwell and to 
lesser degrees by Stribling, March, and Faulkner--of in- 
creasing industrialism. 

The novelists show the South to be provincial. Four of 
the five portray the South’s fundamentalist religion as 
narrow and binding, and as extending until the 1940’s. The 
fifth, Ellen Glasgow, uses the Episcopal church as her 
whipping post rather than the Baptist or Methodist churches 
the others prefer, but even she castigates “evangelical 
protestantism.” Each novelist also implies that a growing 
system of public education is a part of the South from 
1900-1950. 

Only Glasgow and Caldwell offer full-length studies of 
better agricultural practices (or the harm of lack of di- 
versification). Stribling makes scattered derogatory men- 
tion of farming procedure; March and Faulkner offer little 
judgment of the Southerner in this regard. Generally the 
novelists portray a trend toward improved farming 
methods. 

There is, then, general agreement between these novel- 
ists and the New Southerners. However, in the most im- 
portant detail there is complete disagreement. The novel- 
ists do not hold that the introduction of New South doctrine 
has made Southerners better people. March, Glasgow and 
Faulkner indicate instead a loss of independence and a 
taking on of mediocrity. For Stribling a valueless society 
is created, although for him the defect is in the Southerner, 
not the system. In Caldwell, economic regeneration has 
not been accompanied by moral regeneration. 

The study further looks at each novel critically, on the 
theory that the total intent is more important than particu- 
lar statements. From the critical study it develops that 
a novelist who sets out to portray a historical, sociologi- 
cal, or economic thesis handicaps himself, for his char- 
acters lose their individuality and militate against his 
creation of the illusion of reality. The works of Caldwell, 
Stribling, and Glasgow suffer because of this handicap. 
Faulkner and March, without this difficulty, produce 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





HISTORY 211 





better novels and offer as valid comments on Southern 
life. 3 400 pages. $5.10. Mic 58-294 


REMINISCENCES OF E, D, PIERCE, 
DISCOVERER OF GOLD IN IDAHO 


(Publication No. 25,047) 


Ralph Burcham, Jr., Ph.D. 
State College of Washington, 1957 


This study is an annotated edition of the reminiscences 
of Elias Davidson Pierce. His discovery lead to the gold 
rush in Idaho--and this in turn brought about the settlement 
of the territory and the creation of a state. 

The review of events presented by Pierce is the only 
one of any length by a prospector which describes the dis- 
covery of gold in Idaho. This account should lift the 
cloudiness which has been over the time and circumstances 
of this great event in Idaho history. That part of the jour- 
nal in which Pierce’s early life and the events preceding 
the discovery are described has been provided with annota- 
tions designed to verify the facts as presented by Pierce. 
He had discussed problems which concerned the early set- 
tlers, as well as the miners; emphasizing: Indians and 
Indian treaties; military control of the Inland Empire prior 
to the cessation of Indian hostilities; and particularly the 
problem of transportation on this frontier with respect to 
which topographical features and climatic conditions were 
adverse to easy communications. 

Since he was a member of that group, one portion of 
Pierce’s account especially adds to the wealth of first hand 
information related by the forty-niners. The California 
period of his career during the years between 1849 and 
1858 has been given at some length in outline, and special 
stress has been placed on the history of Siskiyou County. 
As a member of the Third Legislature of California in 
1852, Pierce represented Shasta County. He was the first 
man to ascend the height of Mount Shasta in 1854 while 
working on the project which brought water to the Dry Dig- 
gings of Yreka Flats--*The Big Ditch.” The operation of 
pack trains and early storekeeping in the area are re- 
corded in Pierce’s recollections. 

The reminiscences supply some facts about Pierce not 
available in sources published to date. They begin with 
his birth in Ireland, followed with his residence in West 
Virginia (formerly Virginia), then his Mexican war experi- 
ence with the rank of second lieutenant, later as captain of 
a wagon train which crossed the plains in 1849, then his 
trading with the Nez Perce Indians in 1852, and conclude 
with his discovery of gold in Idaho in October, 1860 and 
coal mining in Wyoming. There are many new facts to en- 
large the information needed by the historian of the Pa- 
cific Northwest. The historical introduction by this editor 
is designed to provide the proper historical setting for the 
reminiscences and add biographical information as to 
Pierce’s life for the years beyond the period of the manu- 
script (1868-1897). 

One may therefore conclude that the gold rush in Idaho 
speeded up the process of settlement of the Pacific North- 
west. The adventurous prospector fanning-out from the 
point of original discovery prospected and explored many 
square miles of territory which would have had to wait for 








a more convenient time. Once the miners were in a given 
area, the solution of the Indian problem and transportation 
of supplies brought other pioneer types to the area and 
brought about a more lasting settlement. 

407 pages. $5.20. Mic 58-295 


FREEDOM WITHOUT EQUALITY: 
A STUDY OF NORTHERN OPINION 
AND THE NEGRO ISSUE, 1861-1870 


(Publication No. 23,928) 


William Ghormley Cochrane, Ph.D. 
University of Minnesota, 1957 


During the decade after Lincoln’s election in 1860, the 
Negro was a central figure in appeals and propaganda in- 
tended to influence Northern opinion not only toward eman- 
cipation and equal rights but also toward Civil War, re- 
construction, and politics. In partisan newspapers and 
campaign oratory, religious journals and political ser- 
mons, Presidential messages and Congressional debates; 
in periodicals addressed to intellectuals, children, sol- 
diers, farmers, merchants, and educators; in resolutions 
of state legislatures, anti-slavery societies, and church, 
labor, and political conventions; in letters, cartoons, 
pamphlets, books, election returns, and laws, there is re- 
vealed an evolution, indeed revolution, in Northern opinion 
that enabled Radicals to win successive victories in be- 
half of the Negro. | 

Although there was no mandate for emancipation in 
1861, freedom emerged from the Civil War as the in- 
violable product of Northern sacrifice. Even before the 
permanence of emancipation was assured, Radicals in- 
augurated a campaign for Negro suffrage and secured 
legislation which permitted colored witnesses to testify in 
Federal courts, improved educational opportunities for 
colored children and prohibited exclusion of Negroes from 
railroad cars in the District of Columbia, forbid disquali- 
fication of Negroes as mail carriers, and provided equal 
pay for Negro soldiers. Agitation continued after the war 
as laws providing civil rights, suffrage, protection, and 
relief for Southern Negroes, and the Thirteenth, Four-: 
teenth, and Fifteenth Amendments were debated and 
adopted. 

In an age of strong partisanship, extreme statement, 
and personal journalism, the newspaper provided the chief 
outlet for information and propaganda. Any account of the 
victory over slavery must include the successful agitation 
of the uncompromising Boston Liberator, crusading New 
York Tribune, moderate New York Times, and other anti- 
slavery journals. Although they lost their campaign 
against emancipation, the Copperhead Columbus Crisis, 
Democratic New York World, independent New York 
Herald, and other anti- Negro papers effectively promoted 
the stereotype of the dependent and inferior Negro and op- 
position to carpetbag rule. 

The pattern of reasoning, rationalizing, and ranting did 
not change radically during the decade. Radicals who dur- 
ing the war equated emancipation with victory, Christi- 
anity, and democracy made Negro voting synonomous with 
justice, peace, and the triumph of loyalty. Democrats who 
protested that emancipation prolonged the conflict, violated 
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the Constitution, and threatened the Negro with extermi- 
nation charged that the post-war movement for equality 
jeopardized the supremacy of the white race, established 
Negro rule and military despotism, and prevented the re- 
turn of peace and prosperity. Often the Negro himself was 
submerged in appeals to patriotism, economic interests, 
fear, hate, war weariness, sectional interests, and parti- 
sanship. 

Although the partisan character of the agitation is ap- 
parent, there were also religious, social, and economic 
implications of freedom and equality which influenced 
opinion. Methodists, Baptists, New School Presbyterians, 
Congregationalists, Unitarians, Universalists, and United 
Brethren in Christ were in the vanguard of the movements 
for both emancipation and Negro suffrage. Lutherans and 
Old School Presbyterians also officially advocated eman- 
cipation. With the exception of the Roman Catholic Church, 
and possibly the Protestant Episcopal, Northern denomi- 
nations kept pace with the Republican party in their support 
of freedom. Although the agitation made some impression 
upon white workingmen, labor leaders did not welcome 
Negroes into trade unions, and the National Labor Union 
did not succeed in overcoming the prejudice and fear of 
competition which barred the way to genuine cooperation 
of the races. 

In 1870 veteran anti-slavery leaders rejoiced at the 
transformation in opinion and legislation which they had 
witnessed, But it was clear that emancipation had not 
solved the race problem and that Northern prejudice re- 
mained strong. Slavery was dead, but the struggle for 
equal rights was only beginning. 

464 pages. $5.90. Mic 58-296 


THE HISTORY OF THE 
JUSUITS’ ESTATES, 1760-1888 


(Publication No. 23,929) 


Roy Clinton Dalton, Ph.D. 
University of Minnesota, 1957 


The Jesuits’ Estates Act of 1888 aroused a political 
storm in the Dominion which led to the suggestion in a 
leading Canadian newspaper, the Toronto Globe, that the 
union of the provinces of Canada might not survive it. The 
agitation which the act provoked was the evil fruit of mis- 
information, ignorance, and religious bigotry, and it seri- 
ously endangered the unity of the country. 

When the act was passed there was no balanced his- 
torical account of the Jesuits’ estates. Two or three ac- 
counts existed, but they were partial and partisan. Nor, 
to the writer’s knowledge, has there been any subsequent 
study that is even approximately satisfactory. The pur- 
pose of this thesis, then, is to provide the historical back- 
ground for the controversial act of 1888 in as full and un- 
biased a manner as human limitations will permit. Since 
the repercussions of the act are well known, they are 
treated only in a very summary fashion at the conclusion 
of this work. 

The history of the Jesuits’ estates from the British 
conquest is divided into fairly clear periods. The first of 
these covers forty years, and is treated in the first four 
chapters. Much of the trouble in later years arose from 








misinterpretation of the detailed history of the estates 
during these four decades. The 1760 capitulatory articles 
in favor of the proprietary rights of the Jesuits began the 
confusion. This became progressively confounded by the 
suppression of the Order by European Catholic rulers and 
finally by the Pope in 1773, by the British decision to sup- 
press the Order and confiscate its properties, by the ef- 
forts of Jeffery, Lord Amherst, to secure possession of 
the estates, by strong efforts of the people of the province 
to have the estates devoted to education, and by the ex- 
tensive and intensive provincial investigation of the estates. 

Chapter V, which is not strictly a part of the narrative 
for the period from 1763 to 1888, is nevertheless, one of 
the most important parts of the study because it contains 
an analysis of all the title deeds of the principal parts of 
the Jesuits’ estates. A lengthy set of appendices, con- 
sisting of extracts from the French title deeds, is a vital 
supplement to the chapter, 

Chapter VI covers the period from 1800, when the last 
Canadian Jesuit died and the British government formally 
took possession of the estates, to 1832, when the provin- 
cial government, after many vain efforts, finally got con- 
trol of all the properties, except the college, to be used 
for education. 

During the period from 1832 to 1841, the subject of 
chapter VII, the Assembly continued to agitate for the 
restoration of the Jesuits’ college, which was used by Im- 
perial troops as a barracks, and made numerous protests 
against the manner in which the estates were managed by 
a Commissioner appointed by the executive and not re- 
sponsible to the Assembly. 

Chapter VIII explains the developments leading to a 
decision to use the Jesuits’ estates revenues exclusively 
for education in Canada East. 

The final chapter deals with the controversy which 
arose between the restored Society of Jesus and the pro- 
vincial hierarchy of the Catholic Church over the question 
of compensation by the province of Quebec for the loss of 
the estates. The act of settlement of 1888, which provides 
the occasion and the culmination for the present study, 
was the provincial government’s solution of what seemed 
to be otherwise an insoluble, as well as a most embarrass- 
ing, problem. 391 pages. $5.00. Mic 58-297 


CIVILIAN LIFE IN OCCUPIED 
NEW ORLEANS, 1862-65 


(Publication No. 25,321) 


Elisabeth Joan Doyle, Ph.D. 
Louisiana State University, 1955 


Supervisor: T. Harry Williams 


This is a study of what happened to the civilian popu- 
lation of one of America’s largest cities in a situation ex- 
perienced by no other urban community in the nation: its 
occupation for a period of years by an enemy military 
force. 

New Orleans was occupied by Federal troops on May 
1, 1862. They were not finally withdrawn until 1877, but 
this study is concerned only with the war years of the oc- 
cupation. In it, every important phase of civilian life-- 
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from the daily struggle for the necessities of life to the 
mental attitude of the population--is examined. Neces- 
Sarily, it is also a study of the techniques of occupation 
worked out by the United States forces to fit a situation al- 
most unknown to American military authorities. 

Material for the study was drawn from three types of 
sources: published secondary works, biographies, and 
memoirs; printed government documents and newspapers; 
and manuscripts. In the first category, the chief items of 
value were the published reminiscences of those who lived 
in New Orleans for the period under consideration and a 
number of articles published in periodicals. A limited 
amount of material was drawn from other works in this 
category but, outside of the general histories, there was 
little material available which covered the whole period. 

The most important single item in the second category 
was, of course, the immense compilation commonly re- 
ferred to as the Official Records--a comprehensive col- 
lection of the records of the Union and Confederate forces. 
Contemporary New Orleans newspapers were an equally 
important source of first-hand material on the life of the 
Civilian population, though the fact that they were strictly 
censored limits their value as mirrors of public opinion. 

Finally, the manuscript sources were of prime impor- 
tance and may be divided into two classes: the personal 
papers of New Orleans residents who were in the city in the 
years 1862-65; and the official correspondence and papers 
of the Federal authorities now housed in the National Ar- 
chives at Washington, D.C. In both classes the papers con- 
sulted represent fresh source material on the subject 
studied; many of those in the first category have only re- 
cently been made available to scholars. Those in the sec- 
ond category were screened from a veritable mountain of 
official documents, a large portion of which have not been 
used before. Only by using them in conjunction with the 
Official Records could a historian of the period obtain a 
complete picture of the problem. 

How did the Federal occupation affect New Orleans 
during the war years? From the civilian point of view the 
years 1862-65 represented a period of incredible dreari- 
ness. Physically, it was not a hard occupation; but there 
were just enough privations, just enough limitations on 
personal freedom, just enough discouragements, to leave 
in the memories of the residents a feeling understandably 
bitter and easily accentuated by time. 

From the viewpoint of the occupying forces, these years 
show that, though the Federal forces had right as well as 
might on their side, they failed to consolidate their gains 
in the field by administering this military occupation with 
justice, honesty, and compassion. It was not enough that 
the military administration was no more corrupt than the 
civilian one it replaced. The situation called for superior 
qualities--and they were seldom evident. Lincoln clearly 
realized the need, but he seemed unable to find subordi- 
nates who had the necessary qualities. As a result, the 
North won the war in the field--and lost a moral victory 
in New Orleans. 332 pages. $4.25. Mic 58-298 











EMMA GOLDMAN: 
A STUDY IN AMERICAN RADICALISM 


(Publication No. 24,660) 


Richard Drinnon, Ph.D. 
University of Minnesota, 1957 


Adviser: Mulford Q, Sibley 


Emma Goldman (1869-1940) was a chief symbol of 
radicalism in the United States from McKinley’s assassi- 
nation in 1901 to Palmer’s assault on difference in 1919. 
The purpose of this interdisciplinary thesis is partly to 
examine the actions and ideas of this significant American 
radical; of equal importance is an exploration into the 
popular and institutional reaction to her. This reaction 
serves as a rough and incomplete index of the varying 
American attitude toward social and political non- 
conformity. | 

A chapter by chapter description provides the best 
Summary of the study’s substance: 


I, Uprooting: The Russian Jewess Immigrant. The 
Russian Jewish background and the early life of 
Emma Goldman. 


World Changing as a Career: The Making of a Radi- 
cal. Why she became a radical. An analysis of the 
biographical data introduced in Chapter I and a com- 
parison of this data with psychological and sociologi- 
cal explanations of similar behavior. 


Daughter of the Dream: The Anarchist. An outline 
of the anarchist tradition and a systematic analysis 
and evaluation of her views. 


In the Beginning Was the Deed: The Well-Meant 
Violence. An inquiry into Alexander Berkman’s at- 
tempt on the life of Henry Clay Frick and Emma 
Goldman’s connection with his act; her alleged im- 
plication in the assassination of President McKinley; 
and a general consideration of her position on the 
dilemmas of individual and public violence. 


Liberty without Strings: The Drama of Unlimited 
Free Speech. A discussion of her free speech fights, 
her role in civil rights struggles, and her impact on 
individual libertarians. 


New Visions: The Rebellion of Art. An examination 
of her activities as a publicist and as a popularizer 
of the arts. 


Devil’s Gateway: The New Woman. An inquiry into 
her feminist views and an account of her pioneer 
birth control activities--especially her relationship 
with Margaret Sanger. 


Press, Church, Academy, Marketplace: The Popular 
Reaction. An exposition and analysis of the social 
response. 


Thirty Years War: The United States v. Goldman- 
Berkman, I. The early activities of the government, 
particularly its denaturalization of Jacob A. Kersner, 
her ex-husband, and her connection with the Mooney 
case. 


Thirty Years War: The United States v. Goldman- 
Berkman, II. A consideration of her arrest and 
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imprisonment in 1917 for opposing conscription, the 
fabrication of spy charges against her, the activities 
of the Overman Committee and the Lusk Committee, 
the report of Attorney General Palmer on her rec- 
ord, and the efforts of J. Edgar Hoover and his Gen- 
eral Intelligence Division. 


Postscript and Conclusion: The Last Analysis. A 
sketch of the last twenty years: her two years in 
Russia, her fight against the Bolshevik myth, her in- 
volvement in the Spanish Civil War. 


The reaction to Emma Goldman suggests a general ra- 
tionalization of conformity, with the locus of the attack on 
civil rights shifting from an extra-legal or illegal local 
level to a legal national level. The reaction to her points 
up the value of certain of her views, among them her in- 
sistence on individual freedom as a touchstone and her 
emphasis on small countervailing organizations and on de- 
centralization. 

Emma Goldman’s career enriched American life: She 
fought effectively for free speech. She gave others the 
courage to speak their minds and she influenced other civil 
libertarians. She was an able popularizer of the arts, par- 
ticularly of the drama. She was an outstanding feminist 
and a pioneer of the birth control movement. And she had 
an extraordinary capacity for friendship and an almost un- 
limited compassion for those in need. The United States 
could ill-afford to deport her. 

777 pages. $9.85. Mic 58-299 


THE PROBLEM OF THE 
OTTOMAN ADMINISTRATION 


IN THE LEBANON, 1840-1861 
(Publication No. 23,817) 


Caesar E. Farah, Ph.D. 
Princeton University, 1957 


The purpose of this study is to reconstruct the socio- 
political history of the Lebanon for the years 1840-1861. 
The primary intention is to focus attention on those fac- 
tors which molded the pattern of developments, namely 
the rivalry of domestic factions, the incompetence of the 
Ottoman government to discharge its responsibilities, the 
involvement of the Lebanon in the Eastern Question, and 
the detrimental consequences all these had on the relations 
of the sects towards each other, culminating in sectarian 
warfare and in the need to revise the whole system of 
government. 

Our study is based on a careful analysis and compari- 
son of highly contradictory sources which had been con- 
sidered for a long time as the main springs of the his- 
torian’s knowledge of Lebanon’s history during these two 
decades. Owing, however, to the absence of a balanced and 
objective account to serve as a guide in approaching the 
problem, it was necessary to have recourse to literally 
thousands of documents and several manuscripts recently 
discovered, written by individuals who either participated 
or witnessed the evolution of the problem under consider- 
ation. With such information at hand, the author believes 
he was able to refute a great number of concepts and in- 
terpretations of the preceding authorities and to include in 





his study only those which agreed with the testimony of 
documentary material and which the opposing authorities 
themselves accepted. 

The research that has been undertaken reveals that the 
problem of Lebanon was not confined either to the years 
1840-1861 or to the exigencies of the conduct of certain 
Lebanese groups and sects during this time. The problem 
was rooted, rather, in the accumulative administrative 
failures of the Ottoman government early in the nine- 
teenth century and in the unpopular administrative policies 
sponsored by Bashir II and, later, by Ibrahim Pasha of 
Egypt when Lebanon came under the political control of 
its pasha. Both Bashir and Ibrahim were responsible, di- 
rectly and indirectly, for setting in motion those forces 
which accentuated the rivalries of feudal and ecclesiasti- 
cal factions, ultimately involving the country in the cross- 
currents of European rivalry itself. The interests of cer- 
tain European. powers in the affairs of Lebanon aroused in 
turn the fears and suspicions of the Ottoman authorities 
who themselves became divided as to the solution best 
suited for approaching the problem without losing Lebanon 
to European control. The reformists, relying heavily on 
European “tutors” and on their views sought a peaceful 
transformation of prevalent medieval concepts governing 
the status of the Mountain; while the conservatives re- 
sented European tutelage, blamed the Christian sects for 
Ottoman woes in Syria, of which Lebanon was a part, and 
encouraged the non Christian elements to oppose the poli- 
cies of the reform ministers who were at the helm of the 
central Ottoman administration during most of this period. 
The clash of interests and methods was ultimately trans- 
lated into the interrelationship of the sects now made sus- 
picious of the intentions of each other, assuming finally 
the form of religious wars of attrition. 

The conclusions show that the blame cannot rest solely 
on either the Ottoman officials or on the non-Christian 
sects, such as Druzes and Moslems. It must rest also on 
certain Christian sects and leaders who had lost political 
control with the ouster of the Egyptians from Syria in 1840 - 
and had constantly agitated to regain their former posi- 
tions, even at the cost of embroiling Lebanon in sectarian 
wars which had been unknown to Lebanese society in pre- 
vious centuries. 526 pages. $6.70. Mic 58-300 


THE FOREIGN BORN AND URBAN GROWTH 
IN THE GREAT LAKES, 1850-1950: 
A STUDY OF CHICAGO, CLEVELAND, 
DETROIT, AND MILWAUKEE 


(Publication No. 24,697) 


Justin B. Galford, Ph.D. 
New York University, 1957 
Adviser: Professor Bayrd Still 
The principal object of this study has been to bring to- 
gether and analyze the population statistics for the foreign 
born, and for separate nationality elements, in the Great 
Lakes cities of Chicago, Cleveland, Detroit, and Mil- 
waukee. The discussion is based primarily upon census 
reports from 1850 through 1950. Such conclusions as 
emerge may point the way to further generalizations 
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concerning immigrant distribution to the nation’s larger 
cities, and perhaps to the historical importance of immi- 
grant dispersal in general. 

The major conclusions concerning the four cities of the 
study may be presented in summary as follows: 

Foreign-Born Population. The influx of foreign born 
was a Significant factor in the growth of all the cities. In 
the case of these cities, it is true in a general way that 
those with the larger populations at any given census also 
had the greater numbers of foreign born, although there are 
exceptions to this relationship. The fact that larger cities 
had greater numbers of immitrant residents may, of 
course, not necessarily be a phenomenon related to size, 
but rather to other aspects of a city’s development. 

The cities of this study, however, do not show common 
patterns in terms of when they reached their census peaks 
in numbers of foreign born or in the particular decades in 
which they experienced their greatest increases in foreign- 
born population. 

Proportions of Foreign-Born Population. Although the 
more populous of these cities tended to have the greater 
numbers of foreign-born residents, as has been noted, less 
often did they also have the greater proportions of foreign- 
born residents. 

All of the four cities showed their greatest proportions 
of foreign-born residents at comparatively early periods 
in their development. Also, these cities resemble each 
other in their similar proportions of foreign-born resi- 
dents at any given census. The foreign born represented 
approximately 4 or 5 out of every 10 persons in any of 
these cities in 1870. In the 1910 census the foreign born 
represented approximately 3 or 4 out of every 10 persons 
in each of these cities. At the most recent census, in 1950, 
the foreign born constituted approximately 1 or 2 out of 
every 10 persons in each of these cities. 

Nationality Elements. In any of the cities of the study, 
either Germans or Irish were the most numerous of the 
nationality elements between 1850 and 1870. In each of the 
cities from 1870 to 1910, with the exception of Canadian 
numerical leadership in Detroit in 1910, Germans were the 
largest nationality element at any census enumeration. 
Since 1910, German numerical leadership has continued 
only in Milwaukee while Canadians have been the most 
numerous in Detroit, Poles the most numerous in Chicago, 
and Poles or Czechoslovaks the most numerous in Cleve- 
land. 7 

A shift in numerical predominance from the groups 
that historians have conventionally referred to as the “old 
immigration” from northern and western Europe to the 
“new immigration” from southern and eastern Europe oc- 
curred in each of the cities after the turn of the century. 

In three of the cities the “new immigration” became the 
more numerous of the European elements between 1900 
and 1910, but this group did not become more numerous in 
Milwaukee until the decade between 1910 and 1920. De- 
clines in the numbers of immigrants from northern and 
western European sources were apparent in three of the 
cities before the passage of the restrictive immigration 
laws of the twenties. Only in Detroit did the persons from 
the countries of the so-called “old immigration” show an 
increase through the census of 1930. 

Conclusion. The variations in numbers and proportions 
of given nationality elements in the four cities of this study 
suggest that each of these urban areas had distinctive 
characteristics that attracted particular nationalities. 























Among the factors that may have operated to draw addi- 
tional numbers of foreign-born residents at any given time 
were favorable employment opportunities as related to 
special skills, industrial recruitment, social and cultural 
considerations, examples of successful settlement by kins- 
men or countrymen and, of course, the personal whims 
and accidental influences that incalculably affect the ways 
of human behavior. 388 pages. $4.95. Mic 58-301 
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Throughout American history various men have claimed 
the right and alleged their duty to tell other men how to 
behave. In the years between 1815 and 1865 the leaders of 
eight national benevolent societies tried from their offices 
in Boston, Philadelphia, and New York to mold the vigor- 
ous, growing nation. Laymen and clergymen of several 
Protestant denominations, but most of whom were Presby- 
terians and Congregationalists, formed the American Edu- 
cation Society to subsidize poor ministerial students and 
the American Home Missionary Society to subsidize in- 
digent pastors. They began the American Bible Society to 
publish and circulate Holy Writ, the American Sunday 
School Union to issue religious and moral works for chil- 


‘dren, and the American Tract Society to guide adults. To 


stop wars, liquor drinking, and slavery, they founded the 
American Peace Society, the American Society for the 
Promotion of Temperance, and the American Antislavery 
Society, 

The leaders of these organizations had two goals. One 
was to make others believe a particular Protestant inter- 
pretation of the Gospel. Claiming to know how God wished 
men to act on earth, the societies’ leaders first sought to 
make people religious and in the process to make them 
forswear a variety of social sins. At the same time, the 
lay leaders--almost all of whom were prosperous mer- 
chants, bankers, businessmen, and lawyers--believed that 
they and their friends would prosper if society were godly 
and orderly, stable and quiet, and they tried through their 
groups to make it so. 

At first the leaders attempted to persuade other men 
to be good by ministerial preaching and by millions of 
books and tracts distributed by thousands of agents and 
auxiliary societies. But a combination of failure and im-. 
patience produced political action. These self-styled 
stewards of the Lord demanded laws to stop wars, Sabbath 
profanation, liquor selling, and slavery’s expansion. They 
tried to get Bibles and other religious books into common 
schools. Because all the leaders feared the political and 
religious power of Catholics and other immigrants, they 
called for discriminatory ordinances, 

In the 1850’s political opponents of foreigners, liquor, 
and slavery helped produce the Republican party. While 
antislaveryites and political factions divided Northern 
Whigs and Democrats, teetotalers in most free states 
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succeeded in getting prohibitory laws, and nativists formed 
a political organization to fight immigrants. For a while 
politicians seeking vote-getting issues became prohibition- 
ists and antiforeigners. But after the passage of the 
Kansas- Nebraska Act in 1854 the politicos saw that their 
most promising issue was opposing the expansion of slav- 
ery, and because of conditions in the states they brought 
with them into the new Republican party thousands of legal 
reformers with whom they had so recently cooperated. In 
1860 and 1861, when the secession of Southern states 
forced hitherto reluctant men to make a choice between 
maintaining and dismembering the Union, the leaders of 
the benevolent societies took the former course and joined 
other Republicans. 

Their presence helped give that group great moral zeal. 
It assisted the party in picturing the Civil War as a great 
Christian crusade to save a God-given Constitution and 
government. During the conflict the leaders expanded 
their pre-war societies and devised the Christian Commis- 
sion and the Sanitary Commission to sustain Union troops 
to fight on to victory. As Appomattox neared, the business- 
men, financiers, and merchants planned to expand their 
economic power into the defeated South. At the same time 
they made ready their religious societies to pacify the de- 
feated section and through Protestant morality establish 
the rule of the righteous and the jurisdiction of the just. 
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The aim of this dissertation is to extend and correct 
our knowledge of the modern history of the Nestorians 
through careful and critical investigation. 

The aim of this study is first attained by an intensive 
study of the nineteenth century sources. The purpose here 
was to reconstruct that history -- which forms the first 
part of this work -- as far as possible, from contemporary 
sources uncolored by the influences of subsequent occur- 
rences. Generally speaking, no systematic study has been 
made of the Nestorian history during this period. The 
printed documents of the British government, its consular 
reports, the unpublished Foreign Office archival material 
at the Public Record Office; the correspondence of mis- 
sionaries to the Nestorians, their memoirs, and other 
travelers’ eyewitness reports constitute the major sources 
used to determine the findings of the first part of this dis- 
sertation. For the second half of this work, which covers 
the period following the first world war, a critical investi- 
gation of the League of Nations’ documents and reports in 
addition to a great amount of material -- mostly partisan 
and narrow in approach -- which has been published in the 
Near East and abroad, has made it possible to rewrite 
this last phase of the Nestorian history in accordance with 
the stated purpose of this dissertation. 

It has been found that the semi-independence and the 
good relations which existed between the Nestorians and 
their Kurdish neighbors in general were seriously im- 
paired after the 1840’s. The Nestorians were an important 





factor in the destruction of the independent Kurdish con- 
federacy set up under the just and peaceful rule of the 
Bohtan chief. The Nestorian patriarchal “temporal” au- 
thority, an issue between some of the Nestorian leaders 
and the Iraqi government, was contested by both the Kur- 
dish amirs and the Ottoman authorities about a century ago. 

Western missionaries were especially interested in the 
Nestorians. While the American Protestants wanted to 
revive and use the old missionary spirit of the Nestorians 
in their [missionary] efforts to spread the Gospel, the 
Roman Catholic and Russian Orthodox evangelists were 
interested in the proselytization of the Nestorians. Great 
Britain supported the politically neutral American mis- 
sionaries in their effort to secure political and social jus- 
tice for the Nestorians lest they be tempted to proselyte 
with the hope to acquire a title to the active sympathy and 
protection of France and Russia. Thus while the Nes- 
torians (especially those of Persia) experienced a reli- 
gious, social and educational awakening as a result of 
Western Missionary efforts, they acquired an active dis- 
content with their lot and developed a sense of superiority 
to their Muslim neighbors -- an attitude which, to a cer- 
tain extent, they also learned from their Western bene- 
factors. 

During the postwar period the British government made 
efforts to repatriate the Nestorians until the Mosul ques- 
tion was discussed at the Lausanne Conference. British 
emphasis that the Nestorian homegrounds in Hakkari be 
included within the Iraqi territory and there to retain their 
“traditional autonomy” was most probably the chief reason 
why the League of Nations frontier commission recom- 
mended the exceptional autonomous status for the Nes- 
torians in the Mosul vilayet, without the cession of Turkish 
Hakkari. The misinterpretation of the above facts by the 
British government before the Permanent Mandates Com- 
mission and the manner in which that international body 
handled the Nestorian problem have been found to be the 
sources of the misunderstanding between the Nestorian 
leaders and the Iraqi government, 

Other conceptions about the Nestorians, such as opin- 
ions with regard to their name, language and ethnic origin 
have been revised in this study. 
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By the spring of 1915 the liberation and unification of 
all Serbs, Croats and Slovenes had been proclaimed as the 
official war program of the Serbian government and the 
Yugoslav Committee, an agency established to represent 
the Southern Slavs of Austria-Hungary in the west. As 
elaborated by this committee, the territorial program 
called for the unification of Serbia, Croatia-Slavonia, 
Slovenia, Istria, Dalmatia, Bosnia- Hercegovina, and Vojvo- 
dina and Montenegro. 
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In April 1915, however, Great Britain, France and 
Russia promised all of Istria, the most important Dalma- 
tian islands and a large part of Dalmatia to Italy in the 
secret Treaty of London, in return for Italian participation 
in the war on the side of the Entente. The treaty was based 
on the assumption that Austria-Hungary would survive the 
war, but that Italy should become the dominant power in 
the Adriatic. This objective became the cornerstone of 
Italian policy, particularly under the foreign ministry of 
Sidney Sonnino. As such, it became a major obstacle to 
the fulfillment of the Yugoslav territorial program. 

Prior to the armistice of November 1918 Sonnino, al- 
ready hostile to the establishment of a sizable Yugoslav 
state, succeeded in blocking international recognition of 
the Yugoslav Movement. After the armistice and following 
the de facto establishment of the Yugoslav state, he con- 
tinued to block Entente recognition of the new state. Re- 
cently accessible documentation also reveals that Italian 
policy aimed at loosening the internal cohesion of the Yugo- 
slav state by means of the Italian occupation in parts of 
Dalmatia, Istria, Slovenia and Montenegro; the spread of 
separationist propaganda and active support of the deposed 
king of Montenegro and his government-in-exile. 

The Yugoslavs came to the Paris Peace Conference in 
January 1919 with a ‘maximum’ territorial program in- 
volving the acquisition of disputed territories from Istria 
to Albania in the south and from Carinthia to the Banat in 
the north. In the east the Yugoslavs sought extensive fron- 
tier rectifications with Bulgaria. 

Yugoslav claims were based primarily on the principle 
of nationality, but also combined considerations of history, 
strategic security and economic viability. In several in- 
stances, notably Trieste, Scutari and the city of Temesvar, 
their claims were excessive and indefensible from the 
point of view of nationality, thereby placing the Yugoslavs 
at a tactical disadvantage at the peace conference. 

But their overall case corresponded with the principle 
of nationality and self-determination and, consequently, 
found a vigorous supporter and champion in Woodrow Wil- 
son. Much of the success registered by the Yugoslavs in 
Paris, was, in fact, due to Wilson’s opposition to the secret 
Treaty of London, even though he had done little during the 
war to clarify the question of its validity. 

At the peace conference the Yugoslav case was dealt 
with at two different levels. All territorial claims affect- 
ing Italian interests were reserved for action by the Coun- 
cil of Four; all others were placed within the jurisdiction 
of the Committee on Yugoslav Affairs. Even there, how- 
ever, Italian influence was exerted to constrict Yugoslav 
frontiers in the north, east and south. 

The major territorial issue between Yugoslavs and 
Italians from February 1919 to March 1920 centered on the 
disposition of Fiume and eastern Istria. A great number 
of solutions was proposed by the contestants and the major 
powers, but all of them fell short of acceptance. During 
the same period the Yugoslavs gradually reduced their 
claims in Istria, Carinthia, the Banat and elsewhere, while 
the Italians reduced their claims in Dalmatia. 

After thirteen months of wearisome negotiations, the 
Allies abandoned their efforts to mediate a compromise 
settlement. Even Wilson, after March 1920, ceased to play 
an active role in the Adriatic problem. The Yugoslavs, 
now left entirely to their own resources, negotiated a direct 
settlement with Italy at Rapallo in November. 1920, by 
which Fiume became a ‘free state’ and Istria Italian. While 





the boundaries in the north, east and south were generally 
favorable to the Yugoslavs, the western frontier, as de- 
limited in the Treaty of Rapallo, approximated the line of 
the Treaty of London and thus fell considerably short of 
the original Yugoslav territorial program. 
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LA CROIX AND THE RALLIEMENT 
(Publication No. 23,901) 


Raymond Joseph Marion, Ph.D. 
Clark University, 1957 








Supervisor: Dwight E, Lee 


One of the many groups who fought secular republican- 
ism in France during the latter part of the nineteenth cen- 
tury was a relatively new order, the Fathers of the As- 
sumption. Father d’Alzon, their founder, especially dedi- 
cated the order to the fight against secular liberalism, and 
for this purpose planned an active role in education, pil- 
grimages, missions, and the popular press. In order to 
fulfill this last objective the daily La Croix was founded in 
June 1883. Headed by Father Vincent de Paul Bailly, who 
remained editor of the paper until 1901, La Croix pur- 
posely attacked mercilessly the Masonic lodges which it 
considered to be the main forces behind all the laic laws. 

While the Assumptionists, following Father d’ Alzon’s 
orders, refused to support a political party, the same 
behavior was not generally found among the rest of the 
French clergy, who after the fall of the Second Empire had 
become strong supporters of royalism, less from a deep- 
seated loyalty to the monarchy than from fear of republi- 
can secularism. Consequently, Leo XIII, who wisely saw 
that this situation could only lead to a greater republican 
hostility toward the Church, officially proclaimed the 
ralliement in 1892, two years after Cardinal Lavigerie had 
prepared the ground. While the Pope expected French 
Catholics to accept the Republic, he encouraged them to 
continue the fight against the laic laws. 

The Assumptionists, in accord with their founder’s 
basic tenet of obedience to the papacy, sincerely accepted 
the ralliement but with little enthusiasm. It seemed to 
them that Moderates as well as Radical Republicans could 
not be expected to minimize the lay program so dear to 
them. Hence, La Croix took full advantage of the Pope’s 
wish that Catholics not only continue to assail the laws 
against the Church, but also actively take part in political 
affairs.. Very aggressively at times, La Croix attacked 
such things as civil marriages and funerals, military 
service for clergymen and seminarians, lay schools and 
Masonic influence in society. But it was particularly vio- 
lent during the nineties against two laws which it con- 
sidered to be the first state assault preparatory to the 
ultimate abolition of Church liberties. 

The first law (1893) placed the supervision of Church 
property (fabriques) under greater state control. The sec- 
ond act, loi d’abonnement (1895), made discriminatory and 
more onerous a kind of inheritance tax (impdt d’accrois- 
sement) upon religious congregations. Against these acts 
La Croix waged a relentless battle, even failing, with ref- 
erence to the tax, to respect the freedom of action which 
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the Pope had accorded religious orders. Likewise in elec- 
toral matters, La Croix, while doing a tremendous job in 
organizing the Catholic vote through the Comité Justice- 
Egalité, too often failed to understand the full import of the 
Pope’s electoral plan. At one point it even concluded that 
the Pope had two policies and that the Assumptionists had 
obtained the Pope’s personal approval for the one they 
were following. 

So far La Croix had campaigned essentially for reli- 
gious ends, but with the Dreyfus Affair, blinded by a fanati- 
cal anti-Semitism, it crusaded in an arena which became 
its undoing. Waldeck-Rousseau, who hated the Assumption- 
ists for their anti-secularism, now had the opportunity to 
do away with the moines ligueurs and moines d’affairrs, 
as he called them. As a result, the Assumptionists were 
forced to leave France, and, in the end, had contributed to 
the failure of the ralliement. Although they had accepted 
the Republic willingly, they had also passionately attacked 
any trace of laicism. But their zeal sometimes blinded 
them to the real purposes of the Vatican, and more im- 
portant their short-sighted anti-Semitism made them tar- 
gets for the republican opposition. 
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On August 15, 1958, the Washington Reporter will be 
150 years old. Its complete files and long life make it one 
of the three or four outstanding newspaper sources relating 
to Western Pennsylvania. The story of its long life and the 
many facets of its personality are important to the student 
as he attempts to follow the course of its many deviations 
in policy and the journalistic progress made in pursuit of 
that policy. In tracing the career of The Reporter from 
1808 to 1877, this dissertation presents more than local 
history and more than a history of journalism. It is an ac- 
count of the course of the newspaper as it reacted to local, 








state, and national events, out of which appears a composite 
picture of the personality of The Reporter, an understand- 
ing of which enables the historian to utilize it effectively 

as an historical source. 

Any newspaper is to a certain extent a result of the in- 
fluences of its environment, and as a result it tends to re- 
flect a particular point of view. Since The Reporter served 
the rural agrarian interests of Washington County, it car- 
ried the news that was of interest to those people, and pur- 
sued an editorial policy that seemed to serve their social, 
intellectual, political, and economic interests. Since local 
pride often transcended the most partisan feelings, The 
Reporter also tended to be a mirror of local growth and 
development, a role which it played with more or less ef- 
fectiveness. Although many accounts presented in this 
newspaper are of historical interest, they are not com- 
pletely accurate, but nevertheless they are of inherent 
value in reconstructing the past as the inhabitants of Wash- 
ington County understood it in the years from 1808 to 1877. 

Since The Reporter was a political newspaper, much of 
its reliability or lack of it is determined by the role that 
it happened to play in the hectic political wars of the nine- 
teenth century. The twisting and turning of the political 
road took The Reporter from the party of Jefferson to the 
party of Lincoln by way of the Whig Party, and from the 
Union Party to Radical Republicanism during the Recon- 
struction era. The story of the handling of national, state, 
and local issues by The Reporter is a reflection of the de- 
velopment of both the area and the nation as well as the 
personality of the paper itself. The Reporter thus re- 
corded the political, social, and economic history of the 
era in a never ending stream of articles. To this end it 
encouraged and reported the rise of the Washington County 
sheep industry, the rise of local industry, and a network 
of local internal improvement projects. It was about to 
embark upon-a new crusade for the iron and steel industry 
as the new era following Reconstruction was about to begin. 
The end of the Reconstruction period coincided with the 
change of The Reporter from a weekly to a daily. It also 
ushered in a more businesslike journalism, more accurate 
and scientific perhaps, but in some ways less interesting. 
It is at this point that the study ends, for changes in editor, 
editorial policy, and newspaper objectives are made at 
approximately the same time. 
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The development of methodology for palatability testing 
is one of the most urgent problems in food research. A 
scoring system offers advantages to an analytical panel 





over other types of taste tests. It allows comparisons of 
degree and direction of difference between a larger num- 
ber of samples at one time than do the difference tests. 
However, judges have difficulties in the use of scales. 
These difficulties are emphasized when only a part of the 
scale is needed to express the entire range of attribute 
level present or when samples from different parts of the 
attribute range are present. 

The accuracy of scores also suffers unless judges are 
kept interested in the research project for the entire pe- 
riod of the study. Some laboratories attempt to maintain 
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interest by informing judges of their own scores and those 
of the other judges for previous replications. This pro- 
cedure may cause the judges to be influenced by scores 
given previously. This study had as its purpose the inves- 
tigation of these problems. 

The test food used was a concentrated chicken broth 
prepared at one time and frozen stored until used. The 
broth provided an homogeneous food which could be diluted 
with distilled water to give samples of varying concentra- 
tions of chicken flavor. Students in the School of Home 
Economics served as judges. Their taste thresholds and 
minimum detectable differences for chicken flavor were 
similar. | 

The first part of the study was devoted to a selection of 
seven levels of chicken broth concentration which could be 
detected from the next higher and lower concentrations 
used. The concentrations selected contained 0, 1, 10, 20, 
30, 45 and 63 per cent chicken broth. 

Four experiments were planned. The first three were 
carried out concurrently and the fourth experiment took 
place after their conclusion. A split plot design was used. 
In each experiment a group of all seven or four selected 
levels were compared with a standard sample with a known 
score representing the highest or lowest concentration 
present in the group. A second group was scored in com- 
parison with a known standard in the mid-range of concen- 
tration. The third group was scored without a standard. 

In the various experiments judges were allowed to score 
all seven of the levels in one group, the four highest or 
lowest concentrations or four concentrations from different 
parts of the range. After the first three experiments were 
‘concluded, the judges were informed of the purpose of the 
study and during Experiment IV were allowed to see their 
own scores and those of other judges. 

A statistical analysis of the data indicated that judges 
scoring samples which did not require the entire scoring 
range to describe the samples tended to spread the scores 
in a direction depending on the part of the scoring range 
used. Known standard samples did not prevent this type of 
error. Judges scoring groups of samples which contained 
one sample much different in concentration from the ma- 
jority of the group tended to alter the scores of the samples 
closest to the gap in quality range. Standard samples did 
not aid in preventing this type of error. 

When judges were allowed to see their own and other 
judges’ scores, the amount of variation from judge to judge 
was decreased. The mean scores for levels of broth con- 
centration were not changed significantly, and the mean 
square for replications was about the same as in a com- 
parable experiment where the scores were not seen. The 
possibility of correlation of errors exists when judges see 
their own or other judges’ scores. 

| 91 pages. $2.00. Mic 58-307 





ORIGIN AND DEVELOPMENT OF 
THE HOME ECONOMICS IDEA 


(Publication No. 24,463) 


Flossie Caroline Budewig, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: Clifton L. Hall 


This inquiry into the origin and development of the 
home economics idea developed in response to questions 
being asked by educators regarding the purposes, method- 
ology, and values of home economics. Several conditions 
have contributed to the questioning: a renewal of the age- 
old controversy of liberal versus vocational education 
which has given rise to certain doubts and anxieties con- 
cerning the worth of those areas traditionally labelled vo- 
cational, of which home economics is one; the renewed 
and reinvigorated controversy over women’s education; 
and the acceptance in recent years of education for family 
life as a legitimate goal of higher education. Also, because 
of its very nature, home economics has been considerably 
affected by the rapidity of social and economic changes of 
the last decade or more. Thoughtful educators in the field 
ask: What are the essentials that will prepare students 
for effective living in a world that is changing so rapidly 
we cannot even predict what the homes of the future will be 
like? All of these conditions have focused attention of 
educators on home economics and stimulated questions re- 
garding its basic values. 

To find some answers to the questions being asked and 
determine, if possible, a basis for rethinking the pur- 
poses, methods, and values of home economics was the 
writer’s aim in undertaking this study. 

The inquiry began by setting forth certain hypotheses, 
assumptions, and questions. Some of these were: (1) that 
home economics has a potential for social good not yet 
demonstrated; (2) that many judgments concerning values 
in home economics are not based on a comprehensive view 
of home economics in history; (3) that a knowledge of the 
origin and development of the home economics idea will 
contribute to an understanding of the purposes, methods, 
and values of home economics; (4) that the idea of home 
economics is integrally woven into the history of thought, 
but that it is an entity complete in itself; (5) that if its 
origin can be found and its development traced the mean- 
ing of home economics will be clarified; (6) that home eco- 
nomics has a central idea that gives it meaning and unique- 
ness; and (7) that if the foregoing hypothesis is found to 
be correct, this fact will enable home economics to sur- 
vive change and grow in strength with it. The crucial ques- 
tions for this study, therefore, were: Is there such a cen- 
tral idea in home economics? If so, what is its nature ? 

If there is, will history reveal it? 

The main body of the study consists of brief analyses 
of events and ideas believed by the writer to have con- 
tributed directly to the birth and growth of the idea of home 
economics. 

The first discernible thread of the home economics 
idea was found in the thought of Francis Bacon. From him 
the idea of applying science to the details of man’s every- 
day life for the purpose of improving it was traced through 
the writings of Count Rumford, Catharine Beecher, Edward 
L. Youmans, Justus von Liebig, Ellen H. Richards, and 
others. 
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The central idea expounded by all of these writers was 
that science and art, material and spiritual values, are not 
antithetical one to the other; that both must proceed to- 
gether if life is to be lived to its fullest; that either one 
without the other is barren but that together they yield the 
highest good of which man is capable. Home economics 
was born out of this idea. What is needed in days to come 
is to seek the point of contact between its technical- 
material aspects on the one hand, its humanistic-spiritual 
values on the other. 329 pages. $4.25. Mic 58-308 
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Daily DPN levels of the whole blood and blood fractions 
of four women receiving for 30 days a controlled diet con- 
taining 9 mg niacin and 800 mg tryptophan were deter- 
mined microfluorometrically. For the whole period the 





average and range of the mean DPN content of the whole 
blood and red blood cells were 34.0 (30.0 to 37.1) and 75.2 
(63.4 to 86.8) mcg per ml. respectively. For the last 24 
days, the average and range of the mean DPN content of 
the white biood cells were 87.9 (82.5 to 94.4) mcg per gm 
and corresponding values for N*methylnicotinamide of the 
serum 0.017 (0.003 to 0.023) mcg per ml. Individual sub- 
jects maintained fairly uniform levels of DPN concentra- 
tion for each blood fraction, particularly for the whole 
blood and the red blood cells. Recoveries of the pure co- 
enzyme from these two fractions averaged 100 and 90 per 
cent respectively. Recoveries of 120 per cent of pure 
N’MN and high filtrate blanks in the serum analysis dic- 
tated the use of the internal standard method for this frac- 
tion. Samples of all fractions except the white cell were 
stored frozen as the TCA filtrates. Control samples, like- 
wise frozen, were determined daily with each experimental 
series and provided a valuable means of testing the re- 
liability of the method. Various factors which affect the 
reliability of the ketone-condensation assay method have 
been discussed. It is concluded that the low level of N‘'MN 
in the serum and the complexity and irregularity of the 
white blood cell analysis render them unsuitable for clini- 
cal use. If equipment, personnel and time are available 
the red blood cell method is suggested as the fraction of 
choice since the DPN content can be determined accurately 
and directly. 
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(Publication No. 24,556) 
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The purpose of this study has been primarily to present 
an accurate Latin text and a readable English prose trans- 
lation of the six eclogues of Giovanni Gioviano Pontano 
(1426-1503), a Neapolitan statesman, humanist, and poet. 
Since very little has been written about this poet in the 
English language, I thought it advisable to add an introduc- 
tion of three chapters placing him among the many-sided 
men of the Renaissance and in the long succession of pas- 
toral poets who have imitated Theocritus and Virgil. 

In establishing the Latin text of the poems, I have fol- 
lowed the 1505 Aldine edition of the Acon, the Maeon, the 
Meliseus, and the Lepidina and a photostatic facsimile of 
the 1507 Summonte edition of the Quinquennius and the 
Coryle. No changes have been made in these texts except 
those which will prevent misreading, and all changes are 
noted in the Textual Appendix. Also noted in the Appendix 
are variations in wording and spelling between the 1505 
and 1507 editions and those of 1513, 1518, 1902, and 1948. 
For the most part the translation is literal; where a literal 
translation of a word is impossible, an explanation of the 
rendition is given in the Explanatory Notes. As far as 
possible, allusions to mythology, legend, real persons, and 
geographical locations have been explained in the notes. 

It is remarkable that Pontano could compose thirteen 
volumes of Latin prose and verse while he held important 
political positions under four Aragonese rulers. In the 
first chapter, therefore, I have presented a brief biography 
of Pontano with particular emphasis on his great political 
successes from the time he deserted his native Umbria to 
join the army of Alfonso the Great of Aragon in 1457 until 
he retired from public life after the invasion of the King- 
dom of Naples by Charles VIII of France in 1495. 

The second chapter treats Pontano’s literary associa- 
tions in Naples and characterizes briefly each of his writ- 
ings with the exception of the eclogues, which are saved for 
fuller treatment in the third chapter. Pontano was the 
organizer and first president of the Accademia pontaniana, 
a literary society founded by Panormita. Among the acad- 
emicians mentioned as his friends and admirers, Sannazaro 
and Summonte have been given special attention, the former 
for his own literary accomplishments and the latter for 
his tireless efforts in preserving and editing the works of 
his magister. The writings of Pontano include five prose 
dialogues, more than a dozen philosophical and philological 
treatises, didactic works in prose and verse on astrology, 
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a long poem on the art of gardening, and numerous lyric 
poems on various subjects. 

The third chapter attempts to show, through a compar- 
ison of Pontano’s eclogues with those of Theocritus and 
Virgil, that he was no slavish imitator, but a true Renais- 
sance poet, treating subjects of interest to men of his day. 
Since he did not date or arrange his eclogues, evidence for 
their chronology must be found in the text itself; and the 
order established thereby has been followed in discussing 
and presenting the poems. 332 pages. $4.25. Mic 58-310 


THE PUBLIC AND PRIVATE WORLDS 
OF SHAKESPEARE’S ROMAN PLAYS 


(Publication No. 23,940) 


Julian Markels, Ph.D. 
University of Minnesota, 1957 


Adviser: Leonard H. Unger 


Beginning with his Henry IV tetralogy, Shakespeare be- 
comes increasingly concerned with two related themes. 
One is the theme of public and private, the discrepancy 
between the official conduct which society demands of a 
man and his private needs and aspirations. The other is 
the theme of self-deception, the deployment of a false 
persona or public image of onesself which aspires to sat- 
isfy society’s official expectations while yet preserving the 
integrity of the private man. In exploring these themes 
through a series of plays, Shakespeare continually raises 
the question whether the public world can ever be suffi- 
ciently hospitable to private values to eliminate the eneed 
for self-deception and the wearing of public masks. 








In the Henry IV tetralogy Shakespeare imagines a public 
world whose Hotspurrian code of honoure is unalterably 
opposed to the satisfaction of private aspirations. Against 
the background of this absolute discrepancy between public 
and private values, Richard II and Prince Hal resort to 
self-deception in order to satisfy society’s expectations 
while yet fulfilling their private aspirations. Richard, 
temperamentally unfit for his public role, imagines himself 
to be the very model of a king even as he indulges those 
private desires which are congenial to his temperament. 
Prince Hal, unwilling to play second-fiddle to his father 
by behaving like a true prince, and relishing deeply his 
friendship with Falstaff, rationalizes his tavern life by 
arguing that it is necessary to the proper education of an 
enlightened king. Shakespeare’s ironic characterization 
of King Henry V exposes the full extent of self-deception 
in the earlier Prince Hal. 

In Julius Caesar Shakespeare imagines a public world 
in which the public-private opposition is not inevitable, 
but where the challenge to unite public and private values 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





222 LANGUAGE AND LITERATURE 





is equivocal and fraught with risk. Caesar and Brutus, both 
attempting tq achieve this union, finally resort to self- 
deception, each in his own way imagining himself to be 
infallible. But the self-deception of the English heroes was 
imposed by the public code from without, the self-deception 
of the Romans is gratuitous. Both Caesar and Brutus live 
by false images of themselves derived from their past 
reputations rather than from the necessities of a public 
code. Antony alone manages to unite his public and private 
loyalties momentarily, before giving himself over to mach- 
iavellian deceit. 

In Antony and Cleopatra, Antony achieves the union of 
public and private values in the face of a hostile public 
world. He lives up to the Roman public ideal first, and only 
when Octavius betrays him does he return to Egypt. Then 
he meets his public commitment by challenging Octavius to 
a duel even as he fulfills his private aspirations with Cleo- 
patra. He uses up the values of his world, instead of re- 
jecting them, so that his death becomes a symbolic apoth- 
eosis, in which the optimistic element of reconciliation is 
stronger than in any previous Shakespearean play. Cleo- 
patra, learning from his example, achieves a final union of 
public and private loyalties, which earns her the right fi- 
nally to call Antony “husband.” 

In Coriolanus Shakespeare concludes that no public 
world is adequate to private values, and that the man who 
commits himself exclusively to the public inevitably be- 
comes dehumanized, like Coriolanus and the earlier Henry 
V. The final reconciliation of public and private values 
must then be symbolic, as in the deaths of Antony and 








Cleopatra. Shakespeare is then ready to write The Tempest. 
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A REAPPRAISAL OF SIR WALTER SCOTT: 
HIS COMMERCIAL MOTIVATION AND HIS 
RELIANCE UPON FORMULA FICTION 
FOR POPULAR MARKETS 


(Publication No. 24,560) 
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PREFACE 

One charge frequently leveled against Scott by his con- 
temporaries was that of a tool exclusively commercial 
motivation, which, as Byron and Carlyle noted, had an un- 
happy effect upon the quality of his work. The purpose of 
this study is to investigate the validity of that charge and 
to determine whether Scott, if so motivated, was bound by 
the customary restrictions of commercial writing. It is 
further intended to trace the influences upon Scott of cer- 
tain predecessors in fiction and to see what uses he made 
of their ideas in his own work, whether adapting them as 
formulae for commercial writing or utilizing them in other 
ways. 


CHAPTER ONE: SCOTT’S COMMERCIAL MOTIVATION 
The biographical circumstances are reviewed that pre- 
ceded the writing of each of Scott’s major works. A study 
of his letters and other germane source material reveals 
that Scott’s main objective in writing soon became the 
money to be made from it; that he was quite willing to 





tailor his fiction to meet popular fashions; and that finan- 
cial pressures drove him out of poetry into prose and out 
of the “Scotch” novel into Ivanhoe, and thence to an extrav- 
agant variety of other times and other settings. 


CHAPTER TWO: SOME MAJOR INFLUENCES ON 
SCOTT’S FICTION 

Analysis of the entire Scott canon displays his extensive 
debts to the ballad; to the Gothic school of fiction; to the 
eighteenth century writers of historical romance; to early 
regional writers; to the picaresque tradition; and to the 
factual realism of detail as found in Defoe, Fielding, and 
Smollett. Various ideas and devices inherited from the 
above sources may be seen emerging in Scott’s work as 
formulae. 


THE DEVELOPMENT OF FORMULA 
PATTERNS IN SCOTT’S POETRY 
AND EARLY NOVELS 

Scott soon began building plots around three major 
dramatic conflicts which dominate the structure of his 
early work. They relate to love, to warfare, and to finan- 
cial struggle--the latter especially concerned with the plot 
device of a missing heir. Each conflict is utilized repeat- 
edly until the formula technique becomes obvious to anyone 
making a comparative study. Out of these reiterated basic 
conflicts come other repetitions: plot situations, plot de- 
vices, the handling of setting, the recurrence of stock 
characters. 

From Chapters Two and Three, some fifteen basic 
formulae emerge, formulae by which Scott worked and 
upon which he depended: 


CHAPTER THREE: 


1. The use of historical plots 


2. The use of picturesque setting, unfamiliar to the 
reader 


. A strong admixture of Gothicism in the plot 
. Racy and charming local color 
The “journeying” hero 


. Factual realism of detail, in Defoe’s manner, to 
give plausibility to a romantic plot 


. Farcical incident, in the manner of Fielding or 
Smollett, tidied up for contemporary markets 


. Basic dramatic conflicts extending throughout the 
story to lend some unity to the loosely episodic plot 


. The use of love, war, and money as basic themes in 
the development of dramatic conflicts 


. The use of three fundamental love conflicts: 
a. Love match threatened by family opposition 
b. Love match threatened by a male rival 
c. Love match threatened by a female rival 


. The use of actual warfare as part of the plot, or 
at least plenty of armed conflict 


The use in the plot of the problem of a jeopardized 
estate 
a. Some variety of the missing heir problem, or 
b. An estate threatened by covetous villains who 
try to obtain it by chicanery 


The reliance upon plot episodes involving quarrels, 
violence, capture, imprisonment, rescue, escape, 
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death scenes, funerals, trials, executions, remorse, 
confession, disguise, mistaken identify, mysterious 
packets of proof, and mysterious talismans 


. The reliance upon character types including romantic 
heroes, rogues with redeeming qualities, evil vil- 
lains, corrupt churchmen (exclusively Roman Cath- 
olic), sibyls, wizards, two contrasting types of ro- 
mantic heroines, pedants, eccentrics, and humorists 


15. The use of setting, in the manner of Mrs. Radcliffe, 
primarily to create mood and atmosphere 


CHAPTER FOUR: THE LATER WAVERLEY NOVELS 
AS FORMULA FICTION 

Ten of the later Waverley Novels are checked in detail 
to determine the presence or absence in them of the fifteen 
basic formulae (A Legend of Montrose, Ivanhoe, The Mon- 
astery, The Abbott, The Pirate, The Fortunes of Nigel, 
St. Ronan’s Well, Redgauntlet, Woodstock, and The Sur- 
geon’s Daughter). The formulae were found to be central 
to the stories, controlling them from basic structure to 
final ramifications. For example, no less than eight miss- 
ing or unacknowledged heirs turn up in these ten novels. 
And in the other two are found quarrels over the disposal 
of estates. 


























CHAPTER FIVE: CONCLUSION: A REAPPRAISAL OF 
SIR WALTER SCOTT 

The preceding chapters have demonstrated 1) that Scott 
was chiefly stimulated by the profit motive; 2) that he 
inherited many popular techniques from his predecessors 
in fiction and put the techniques to work as formulae in his 
own fiction; 3) that early in his career the formula ap- 
proach to fiction was utilized increasingly by Scott in his 
narrative verse and in his first seven novels; and 4) that 
by the time of the later Waverley Novels, Scott was relying 
heavily upon some fifteen basic formulae, which he used 
Over and over again. 

In other words, Scott was a commercial writer of for- 
mula fiction bound by the limitations of his craft. These 
restrictions are two-fold: the writer must not offend any 
segment of the public that might cease to buy his books; 
the writer must interest and excite the ordinary reader in 
order to sell books. The first restriction is often met by 
the use of stock situations and stock types, by going along 
with public prejudices, and by steering clear of any strong 
stand on contemporary controversial issues. The second 
restriction is often met by the providing of vicarious ex- 
citement for the reader; just the sort of love conflicts, 
armed conflicts, and financial conflicts in which Scott 
specialized, rarely requiring a reader to think, as 
Coleridge pointed out, but offering him, instead, an exciting 
literature of escape. 

That Scott worked within these restrictions has been 
demonstrated by this thesis. That he did not transcend 
them is the feeling of this writer, based upon the facts 
uncovered by this study. 372 pages. $4.75. Mic 58-312 
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William Law (1686-1761) presents an interesting ele- 
ment in eighteenth-century religious thought and literature 
in England, but for several reasons he has disappeared 
into an obscurity from which he may well be rescued. Only 
one of his books—A Serious Call to a Devout and Holy 
Life—is readily available in this country and little more 
can be said of the availability of his work in England. 
Mention of him in histories of religion of or literature 
reveals, however, that his ideas were of considerable 
influence on religious groups like the Methodists and the 
Quakers, and that his style has always been highly regarded 
by literary critics of the period. These comments indicate 
the value of consideration of both his ideas and his style. 

Such work as has been done, chiefly by English writers, 
has in each case been limited to one aspect of Law’s volu- 
minous work, usually the more mystical writing published 
after Law’s discovery of the work of Jacob Boehme, the 
German mystic and theosopher. By Law’s own statement, 
however, he felt that his writing had always maintained 
one fundamental idea—that the Kingdom of God is within 
and is to be discovered by the individual through a life of 
self-denial in the imitation of Christ. 

The development of this idea may best be seen by an 
approach which treats Law’s work chronologically rather 
than by type, and which takes into consideration Law’s 
training as an Anglican clergyman and his education at 
Puritan-oriented Emmanuel College, Cambridge. The 
development is also indicated in the events of Law’s life, 
especially in his refusal to take the oath of allegiance to 
George I, a refusal which led to the loss of his Cambridge 
fellowship and of all future opportunity in his chosen pro- 
fession. This refusal was followed by a period of literary 
activity in London where Law was employed as tutor in the 
family of Edward Gibbon. His last 20 years found him 
living in semi-retirement in the north of England and 
attempting to follow precepts he had urged in his earlier 
work as contributing to the Christian life. 

This chronological approach to Law’s work indicates 
at once the variety of subjects with which he dealt, ‘the 
consistency of the ideas he expounded, and the high level 
of his style. His subjects ranged from controversy on 
Deist, Socinian, and Latitudinarian beliefs to positive 
expositions of Christian conduct. Much of his later writ- 
ing concerned itself with elucidation of the ideas of Jacob 
Boehme, although Law discussed them only so far as they 
were consistent with his own Anglican and Puritan attitude. 
This attitude, with its emphasis upon man as fallen and 
upon the necessity of constant individual effort toward 
salvation, was the core of Law’s thought and set the limits 
to his mysticism. He was neither contemplative nor as- 
cetic, nor did he ever admit or aspire to mystical experi- 
ence. Thus, although his thought developed in range and 
depth, it never changed direction. 

Although the variety of literary situations with which 
Law dealt required surface variety of style, Law always 
demonstrated mastery of his material. He ranged from 
the simplest and most concrete exposition to lofty, highly 
involved expression without loss of control or clarity. 
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His prose may be compared with the best of the highly 
skilled and witty period in which he wrote. His use of 
form was limited by subject matter, but within those limi- 
tations he handled his forms with ease. 

Exploration of Law’s work reveals material of value 
for fuller understanding of eighteenth-century ideas and 
literature, and of interest in the establishment of the con- 
tinuity of important religious positions. 

273 pages. $3.55. Mic 58-313 


HARRIET MARTINEAU IN AMERICA 
(Publication No. 22,706) 


William Robert Seat III, Ph.D. 
Indiana University, 1957 


In general, the purpose of this dissertation is to arrive 
at a fuller and clearer view of Harriet Martineau’s impact 
on the United States than has heretofore been achieved, and 
to explore carefully the significance of her visit, considered 
in its context, for the light it throws on both Harriet 
Martineau and on the United States she came to know. 

Miss Martineau, perhaps best known for her Illustra- 
tions of Political Economy, was one of many English visi- 
tors who came to the United States in the fourth decade of 
the nineteenth century. A week after she disembarked at 
New York City, she began her journey through America, 
and from September, 1834, to August, 1836, she traveled 
more than ten thousand miles in New England, the South, 
and the West. Miss Martineau talked with hundreds of 
Americans from every walk of life, read American publi- 
cations, observed American institutions, and, as nearly 
as possible, lived and thought as an American. Among her 
hosts were Andrew Jackson, James Madison, John C. Cal- 
houn, Catherine Sedgwick, George Bancroft, Ralph Waldo 
Emerson, William Ellery Channing, and William Lloyd 
Garrison. 

On her return to England, she wrote two books which 
are certainly among the best travel accounts of the period. 
In Society in America, which appeared in 1837, Miss Mar- 
tineau judges American institutions by attempting to deter- 
mine how closely they were in harmony with the theories 
of American democracy as set forth by the Constitution of. 
the United States. The chief flaw she notes in American 
society is slavery. Society in America was received 
angrily by American readers and reviewers. The second 
book, Retrospect of Western Travel, a chatty, descriptive 
account of her travels in America, was more favorably 
reviewed. It is notable for its striking portraits of prom- 
inent Americans. Both Society in America and Retrospect 
of Western Travel were widely read and quoted throughout 
the United States, and gave important aid to the cause of 
abolition. 

Miss Martineau’s interest in America did not stop with 
the publication of her two travel accounts. During her life- 
time, she was perhaps the most articulate British admirer 
of the United States. She wrote hundreds of short articles 
to aid the American abolitionists, and she maintained a 
prolific correspondence with her American friends. 

The investigation of Harriet Martineau’s relationship 
with the United States through study of contemporary peri- 
odicals, biographies, journals, memoirs, and unpublished 























letters consulted in twenty-five American libraries has 
resulted in four principal findings. An itinerary of her 
tour has been established, which has greatly facilitated 
the identification of prominent Americans who are men- 
tioned anonymously in her works and has made possible 
the exact dating of her visits to various American cities. 
A study of her two travel accounts has shown that they are 
worthy of more consideration than they have hitherto re- 
ceived. In addition, the enormous impact of the American 
visit has been established. Finally, the study has un- 
covered a number of problems which merit future re- 
search. For example, a critical edition of Retrospect of 
Western Travel should be undertaken. 

448 pages. $5.70. Mic 58-314 
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No full exegesis or interpretation of Christopher Smart’s 
“Jubilate Agno” has yet appeared, although it was first 
printed in 1939. A major contribution in 1954 was William 
H. Bond’s establishing the order of the fragments along 
antiphonal lines. 

The present study, while not succeeding in presenting 
a single, unified interpretation of the poem, investigates 
some of the difficult problems the poem raises: whether 
or not individual lines or even the total poem may be 
nonsensical, since Smart wrote it while confined for mad- 
ness; the meanings of obscure references within the poem 
and their relation to each other; the placing of a poem with 
so unusual a form within a tradition. This last problem is 
complicated by the fact that its lines, apart from the pure- 
ly physical correspondence of “Let” and “For” verses, ap- 
pear unrelated to each other. 

With reference to the first problem, comparison of 
Smart’s poem and poetic career with the asylum poetry 
of John Clare and his poetic development tends to show 
that the writing of patients reflects moments of heightened 
lucidity and serenity rather than disorder. Further, 
poetry Smart wrote shortly after his release shows inte- 
gration and control. On the other hand, when we leave the 
problem of meaning of individual lines and turn to the 
relation between lines, there are conditions that may not 
reflect madness, but a quality of mind tending to work 
against long spans of connected thought. There may be 
some indication of difficulty in his inability or unwilling- 
ness to join these lines conventionally, or at least of pre- 
disposition to a theory of poetic creation not dependent 
upon close linking of lines. 

The second problem has been partially dealt with by 
providing additional meanings for many of the Biblical 
references and by providing a close reading of two match- 
ing sections of the poem, demonstrating Smart’s unusual 
employment of free-association. 

With reference to the third problem, possible sources 
for Smart’s content and form have been suggested. The 
first are those dealing with the Chain of Being and its 
underlying principles--plenitude, continuity, and gradation, 
implicit in the catalogues of animate and inanimate objects 
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in the poem. Locke’s influence is also evident, negatively. 
Many lines would support the idea that Smart was trying to 
invest the articles of the world with innate ideas and re- 
store their former significance. A third source, mystical 
and occult, was Berkeley’s Siris, emphasizing medicine 
and vital and meta-physical spirits, paralleling Smart’s 
own miscellany of similar notions. 

Moreover, this study points out a similarity in form 
between the “Jubilate Agno” and bestiaries and lapidaries. 
Parallelism occurs in the employment of catalogues of 
natural objects, similar classifications into roughly the 
same divisions, and the use of the natural world not for 
its interest as objective fact so much as for subjective 
interpretation. | 

The associational devices in the poem appear to be 
major structural ones, although their nature suggests a 
state of reverie or free-association rather than conscious 
manipulation. No eighteenth century model seems to sug- 
gest Smart’s departure here. Indeed, the “accidental” 
nature of the association has a number of affinities with 
practices of surrealist poets, namely, the reliance upon 
occult materials, the use of the catalogue device, and the 


operation of the unconscious in the play of free-association. 


Since Smart nowhere indicates that such practice was an 
outgrowth of conscious poetic theory, the resemblance may 
appear, indeed, is accidental. Nevertheless, to those in- 
terested in the emergence of poets of similar psychological 
type and practice in periods rather widely separated by 
time, this point may be of significance. 
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Despite his relatively few publications, Harold Frederic 
(1856-1898) merits attention as an author who contributed 
significantly to several genres. His In the Valley (1890), 
a study of the political and social tensions in the Mohawk 
Valley during the Revolution, was one of the first novels 
in the revival of historical romance to draw upon the 
American scene. In the Sixties (1897) called attention to 
the effects of the Civil War upon the small communities in 
up-state New York. These narratives are studies of indi- 
vidual character set against village and small-town back- 
grounds. Most significant, however, are the novels about 
contemporary New York life. Seth’s Brother’s Wife (1887), 
The Lawton Girl (1890), and The Damnation of Theron 
Ware (1896) present various aspects of the Valley, with 
its dying agrarian economy, its quickening industrial life, 
and its foreign population. In the last, a close analysis of 
the character of a village preacher, Frederic condemns 
his hero for his provincialism and loss of integrity, but 
the implied criticism is of the village’s religious conserv- 
atism which permitted his apostasy. The novel is a social 
document, its thesis dramatized in terms of the personal 
and moral deterioration of a village minister. 

Frederic’s journalistic activities kept him in England 
during the last fourteen years of his life. His sympathy 




















with the Irish struggle for independence appears in The 
Return of the O’Mahony (1892), a boisterous adventure story 
incorporating Frederic’s considered solution to the Irish 
problem--a reconstruction of Ireland upon distinctly Irish 
lines. The sober thesis of the novel is couched in humor 

to attract an audience. Mrs. Albert Grundy (1896) is a 
pleasantly mild satire of British respectability; March 
Hares (1896), written as relaxation after the labors of 
Theron Ware, is a farce, interesting principally as it re- 
flects aspects of its author’s life and interests. Two post- 
humous novels, Gloria Mundi (1898) and The Market- Place 
(1899), a contribute, respectively, to the literature of social 
reform and the business novel. The theme of each--that 
custom ultimately prevails--allows Frederic to practice 
his quiet realism on British topics. 

Frederic’s papers in the Library of Congress reveal 
that he made sorties into drama. He completed a drama- 
tization of Seth, a play on mesmerism, and part of a stage 
version of the Irish novel. Other fragments indicate his 
ambitions: a blank-verse play about early England, a 
Scottish farce, several plays relating to artists. Notes 
and other manuscripts suggest that prevailing criticisms 
of Frederic--insensitivity to values and integrity, news- 
paper standards, and hurried composition--are without 
foundation. He worked slowly; he became throughly ac- 
quainted with his characters before allowing them to act. 
He was tireless and creative in his search for factual back- 
ground. 

Frederic stands with a small band of protesting realists 
who emerged between the optimism of the nineteenth cen- 
tury and the pessimism of the twentieth. Frederic views 
man as a tool, rather than a victim, of forces which he 
cannot control. His characters make their own way and 
usually blunder through to a happy conclusion. Frederic 
is a novelist looking forward to naturalism without taking 
an active part in it. 323 pages. $4.15. Mic 58-316 
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A STUDY OF IMPERIAL RELIGIOUS POLICIES 
FROM THE ACCESSION OF JOVIAN 
TO THE DEATH OF THEODOSIUS I 


(Publication No. 23,809) 


Harland A. Carter Jr., Ph.D. 
Princeton University, 1956 


The alliance which existed between the Christian Church 
and the Roman Empire in the fourth century appears to 
have been of final advantage neither to the Church nor to 
the Empire. The Church, by accepting imperial benefits, 
recognized the right of the emperor to exercise certain 
controls over religion: to convoke councils, to confirm 
episcopal elections, and to award churches. When the 
emperor happened to be orthodox, the exercise of these 
controls did not conflict with the interests of the Church. 
The same controls, however, were used as weapons by the 
Arian Emperors Constantius II (337-361), Valens (364- 
378), and Valentinian II (375-392) to enforce the acceptance 
of their heterodox beliefs. 
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Two contrasting definitions of the emperor’s role to- 
ward the Church were proposed in the fourth century. The 
first of these was formulated by Valentinian I (364-375), 
who professed a policy of noninterference in the affairs of 
the Church: sacerdotes de sacerdotibus voluit iudicare. 

In practice, however, Valentinian I was unable to avoid 
intervening in ecclesiastical affairs and, when he was 
forced to intervene, he decided ecclesiastical causes on 
secular grounds, a policy disadvantageous to the Church. 

The other definition was enunciated by Ambrose, bishop 
of Milan, who wished to subordinate the emperor to the 
Church: Imperator intra Ecclesiam, non supra Ecclesiam 
est. This principle was unsatisfactory for the State, since 
Ambrose interpreted it to mean that the Christian emperor 
must decide all causes to which the Church was party qua 
Christian rather than qua emperor. ee 

As a final disadvantage which accrued to both the Church 
and the Empire from their alliance in the fourth century, 
we may cite the divisions within the Empire and the sepa- 
rations within the Church which resulted from the applica- 
tion of the principle cuius regio, eius religio. The Empire 
was divided by the issue between the pagan and the Chris- 
tian religions in the reigns of Jovian (363-364), Gratian 
(367-383), and the usurpation of Eugenius (392-394). Both 
the Empire and the Church were sharply divided by the 
opposition between Arian and Nicene doctrine during the 
reigns of Valentinian I and Valens, Valentinian II, and the 
usurpation of Maximus (383-395). Divisions occurred even 
_ within the ranks of orthodoxy in the joint reign of Gratian 
and Theodosius I (379-395). It is impossible that Gratian 
may have wished to unify the Church under the jurisdiction 
of the bishop of Rome by the rescript Ordinariorum 
sententias which he issued in 378, when he was de facto 
sole emperor of the undivided Empire. When, however, 
in 382, Gratian summoned an oecumenical council to meet 
at Rome to award two disputed eastern sees, Theodosius I 
replied by convoking at the same time an exclusively east- 
ern council to meet in Constantinople, and thereby con- 
tributed to a separation of the Church which was to prove 
as final as his partition of the Empire between Arcadius 
and Honorius. 254 pages. $3.30. Mic 58-317 




















VIRTUE, KNOWLEDGE, AND THE ®TMOEIAES, 
A STUDY IN PLATONIC ETHICS 


(Publication No. 23,851) 


Michael O’Brien, Ph.D. 
Princeton University, 1956 


Scholars have disagreed in their attempts to reconcile 
two aspects of Platonic ethics. These are: (1) that virtue 
is knowledge, that vice is ignorance, that no man sins on 
purpose, that no man desires evil (the Socratic paradoxes); 
(2) that virtue is temperance, courage, and justice too, and 
vice is cowardice, anger, and desire too. 

Chapter I reviews some typical interpretations of this 
broad issue. Some scholars (Lambrechts, Grote, Apelt, 
Demos) have found in it proof of a contradiction in Plato’s 
thought; others (Zeller, Gomperz, Pohenz, Raeder) trace 
a development from the first to the second, but their meth- 
ods are well criticized by Paul Shorey; others (von Arnim, 
Ritter, Taylor) find the two aspects consistent and point 


out that the knowledge which is virtue is a full awareness 
of the supreme end of human life, which compels right 
action; Friedlander points out that Plato simply treats 
virtue from two standpoints, as rational behavior and as 
natural endowment; Wilamowitz notes that the A@vpoecsSes 
(“der Wille”) shares with reason the function of regulating 
behavior and therefore helps determine virtue. A solution 
may be found by following the suggestions Shorey, Fried- 
lander, and Wilamowitz, and by examining the relevant 
passages. 

Chapter II studies passages in the Apology, Meno, 
Georgias, and Hippias Minor which teach that virtue is in 
some sence knowledge. It reviews other passages in the 
Republic and Timaeus which find the source of all vice in 




















ignorance, and passages in the Sophist and Laws which 
trace only some vice to ignorance. These passages are, . 
nevertheless, consistent with each other: they differ ver- 
bally rather than essentially. Chapter III analyzes the 








_Laches, Charmides, and Protagoras, a logically transitional 











group and each written according to a similar pattern. In 
each of these dialogues one character maintains that the 
virtue discussed is knowledge, another that it is a kind of 
temeprament; each dialogue ends without a meeting of 
views. As Chapter IV argues, the opposing views are 
reconciled in the Republic, where virtue (as good behavior) 
is seen to be natural temperament, well disciplined, regu- 
lated by right opinion or knowledge, and virtue in another 
sense (as the activity of the purified, disembodied soul or 
of the philosopher in contemplation) is seen to be knowledge 
alone. 

Chapter V argues that much alleged contradiction or 
change in Plato is really: (1) a deliberate lack of verbal 
consistency; and (2) an accomodation of images, defini- 
tions, and divisions to the standpoint of the context, which 
may be psychological, paedagogic, juridical, or medical. 
This principle is illustrated by Plato’s free use of the 
word avdpera, by several passages about the soul’s parti- 
tion (Republic, Phaedrus, Timaeus), and by his treatment 
of virtue, now as one, now as a compound of separate parts. 

The concluding chapter (VI) points out: (1) the need to 
understand the full context of Platonic ethics in order to 
evaluate its separate doctrines; (2) the presence of lit- 
erary intentions in the dialogues; (3) the absence of a 
verbally consistent system in Plato. The Socratic para- 
doxes and the tripartition of the soul represent the two 
complementary aspects-of Platonci ethics.~The former 
assert that virtue is one in knowledge, the latter that virtue 
is multiple and requires natural endowment and discipline. 
Virtue is knowledge because one’s judgment of the best 
specifies choice, and because knowledge is the activity of 
the purified soul; virtue is more than knowledge because 
temper, desire, health, and fear also influence choice by 
influencing judgment, and because the soul in a body must 
be temperate, brave, and just as well as knowing. Finally, 
Plato does not deny free choice, but rather assumes it. 

247 pages. $3.20. Mic 58-318 
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THE FUNCTION OF RELIGIOUS AND 
PHILOSOPHICAL IDEAS IN 
OVID’S METAMORPHOSES 


(Publication No. 23,876) 


Wade Carroll Stephens, Ph.D. 
Princeton University, 1957 





This dissertation attempts to show the importance of 
Orphic and Stoic thought in the Metamorphoses. It is sug- 
gested that Ovid used these ideas as a basis for the philo- 
sophical sections and for his presentation of certain figures 
in the stories themselves. 

Chapter I, “The Orphic Tradition,” opens with a dis- 
cussion of certain writers who have been placed within the 
Orphic tradition. Common ideas pervade their work: the 
belief in personal immortality, metempsychosis, vegetar- 
ianism, and the supremacy of Love (the Orphic Phanes and 
the Empedoclean Philotes). The figure of Orpheus, domi- 
nating all of Book 10, is considered; his song shows these 
themes of immortality and love, and the myth of his journey 
to Hades uses both. The appearance of Orpheus here is 
significant, for the poem is at a turning-point between the 
books of mythology and the beginning of the quasi-historical 
Trojan and Roman cycles. 

Chapter II, “The-Stoic Tradition,” follows the same plan 
as Chapter I. The development of Stoic ideas of cosmology 
is briefly traced, and the Chapter ends with a study of two 
more figures from the Metamorphoses, Hercules and 
Ulysses, who are treated as models of the Stoic Sage. 

In Chapter III, “Ovid’s Philosophical Sources,” some of 
these threads are woven together. The two traditions, as 
defined earlier, are shown to be sufficient to account for 
every idea in Ovid’s philosophical passages (1.5-88 and 
15.75-478). Empedocles appears as an important source, 
and his fellow-Orphic Pythagoras is the speaker in the 
second passage. The speech of Pythagoras is analyzed to 
show how it sums up the themes of the poem; an attempt 
is made to account for its place and form. The conclusion 
is that the speech is not extraneous philosophizing, for 
philosophy has not been absent from the rest of the poem; 
rather, the speech makes explicit the undercurrents that 
have been running through the earlier books. 

Chapter IV, “The Olympians and Apotheosis,” discusses 
the figures of Cupid, Venus, Demeter, Proserpina, Apollo, 
and Bacchus, showing how the hypothesis of Orphic and 
Stoic influence enriches their significance. Especially 
noteworthy is the importance of Cupid and Venus, who are 
supreme in the universe. . Venus has the triple functions of 
erotic, cosmological, and patriotic figure. The Chapter 
ends with an examination of the theme of apotheosis. Dei- 
fications are placed at significant places in the poem, and 
the event itself, associated with descent to the Under- 
world, is a key to Ovid’s thought. Of special importance 
here is Aesculapius, who was, like Orpheus, the son of 
Apollo, who helped men evade death, went to the Under- 
world, and was deified. 

An Appendix discusses the occurrences in Vergil and 
Horace of themes which this study finds to be important in 
Ovid. 

Ovid, then, followed the same pattern of ideas in his 
philosophy and his mythology. The concept of Orphism 
links Books 1 and 15 and makes Book 10 a pivot of the 
poem. The attempt to trace Orphism and Stoicism in the 
body of the Metamorphoses yields three results; some 














figures seem deliberately shaped in accordance with such 
doctrines (e.g. Venus, Cupid, Hercules, Ulysses); other 
stories have a much fuller meaning if such a background 
is seen; and these stories come at places which have con- 
siderable significance for other reasons, as part of Ovid’s 
organizational plan. Each important section or transition 
in the poem contains a development of Orphic and Stoic 
ideas. 135 pages. $2.00. Mic 58-319 
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WORLD WAR II AS FOUND IN YANK MAGAZINE 


(Publication No. 22,228) 


Henry Harrison Jenkins, Ph.D. 
The University of Florida, 1957 





Living continuously in a state of global armed conflict 
or in apprehension of such a state, the English-speaking 
world thinks, speaks, and writes in a language considerably 
enriched and expanded by two recent world wars. “War is 
a powerful excitant,” says Eric Partridge, “perhaps the 
most rapidly effectual excitant, of language. It quickens 
and enlivens, enriches and invigorates language as much 
in the twentieth century as exploration and travel used to 
in the sixteenth to seventeenth centuries.” 

Realization by lexicologists of the tremendous con- 
tribution of war to language will culminate in the compi- 
lation of a comprehensive dictionary on historical prin- 
ciples, possible not by an individual but only by group 
labor and research. Only when this has been done can the 
total effect of war upon the English language be assessed 
with meaning and authority, an assessment today impos- 
sible with necessarily limited individual works. Part of 
the task will be an examination of the tremendous lexical 
contribution of World War II. Contributory essays, pam- 
phlets and books indeed have been written and published, 
but anything approaching a complete job remains td be 
accomplished. 

This study attempts to survey a portion of World War 
It languages: the colloquial speech of the American sol- 
dier as recorded in Yank, the Soldier’s Weekly. Yank 
was the soldier’s journal--conceived, written and edited 
by and for the enlisted man; thus, the most fruitful source 
of soldier speech in printed form. 

Surveyed are the soldier’s language habits, his neolo- 
gism, his borrowings, and his adaptations. Treated at 
length are the survivals of pre-World War II slang, the 
soldier’s concern (or lack of concern) for names, spe- 
cialized vocabularies of small units, name-giving habits 
of the soldier, his preoccupation with abbreviations, and 
his borrowings from foreign languages. 

A major part of this study is “The Glossary,” which 
presents an historical treatment of as many as was rea- 
sonably possible of the words in the enlisted man’s col- 
loquial speech as recorded in Yank. (Format of “The 
Glossary” follows Mitford Mathews’ recent A Dictionary 
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of Americanisms.) The author trusts the study will be 
read along with other studies and material of a similar 
nature, and will serve two useful purposes: 





(1) to indicate the nature and extent of the colloquial 
speech of the soldier; and 


(2) to assist in the preservation of a valuable tributary 
of modern English. 228 pages. $2.95. Mic 58-320 


PHONOLOGY AND MORPHOLOGY OF 
AN AMERICAN ENGLISH DIALECT 


(Publication No. 24,571) 


Mary Dorothea Sleator, Ph.D. 
Indiana University, 1957 


This analysis of a sample of the speech of a native 
speaker of English consists of a treatment of phonology, 
inflection, and phrase morphophonemics. The informant 
was a 70-year-old lady, a native of Southern Indiana, .The 
corpus, 14 hours of recorded material, includes interviews 
held for the Linguistic Atlas, as well as “ordinary conver - 
sation” and other specially elicited responses. Because of 
the size of the corpus and the form of presentation of the 
analysis, the study is regarded not as a complete grammar 
of the dialect or a complete treatment of those levels with 
which it deals, but rather as a first step in the creation of 
a grammar. : 

The theory underlying the study is that presented by 
Chomsky in Syntactic Structures: the goal of linguistic 
theory is to provide an evaluation procedure for gram- 
mars, not a discovery procedure. A grammar, although 
based on observations of utterance tokens, is a model 
which generates grammatical utterances and hence consists 
of various levels of representation, with rules for deriving 
sequences on one level from sequences on another. 

The phonemic transcription developed in Chapter 1, 
Phonology, contains segmental and non-segmental ele - 
ments. Members of the former class are: tense vowels 
and vowel sequences A e u oO 9 ai a 2i/, lac vowels /t € 2 
v aa/, reduced vowel /a/; consonants /ptkcbdgjf @s 
Svézzmnnlrwyh/. Non-segmental elements are: 

/ / accent (on syllable following space, contrasting with 
absence of accent), /7 stress (indicating prominent sylla- 
ble or syllables in a phrase), /-/ internal juncture (occurs 
Only before unaccented syllables and only contrastively), 
/\|/ phrase marker, / ||/ utterance marker, /// continua- 
tive contour, and /=/ final contour (contours occur with 
markers and have morphemic as well as phonemic status). 
Allophones and consonant clusters are listed. The phono- 
logical treatment is not based on systematic spectrographic 
analysis, but correlations with spectrographic findings are 
shown for the vowel system. Inconsistency, redundancy, 
non-grammatical character, and failure to be supported by 
spectrographic evidence are considered bases for reject- 
ing other systems of non-segmental features. 

In Chapter 2, Inflection, three major and two minor in- 
flectional classes are established: Verbs, whose paradigm 
consists of the forms {V}, {V} + 4-ing}, £V} +4-Z'''}, 
£V}+4-D'}, V}+ (-D''); Nouns, with sub-classes {N} 
and £D} (Demonstratives), whose paradigms consist of the 
forms {N}, {N} + £-Z'} and 4D}, 4D} +4-Z'}; Adjectives, 








whose paradigm consists of the forms A}, A} +4-er} 
and (A}+4-est}, Auxiliaries {have} and ¢do+} followed by 
inflectional morphemes £-Z''} and {-D'}; and Modals, fol- 
lowed by {-D'}. Stems ending in /s/+ stop are added to 
those followed by the /-td/ representation of +-D'}or 
4-D''}, Rules for deriving the phonemic shape of phono- 
logically unpredictable sequences of {V} + 4-D'}, £-D''} 
are given by examples representing each inflectional class 
(46 classes). The morphophoneme /Z/ requires four rules 
in derivation of sequences of +V}+ 4-Z'''}, £N} + 4-Z'} 
and +-Z''}in addition to the usual three. There are nine 
classes of irregular nouns. ¢-er}and {-est} have phono- 
logically predictable /O/ alternants; there are six irre- 
gularly inflected Adjectives. A partial list of Nouns, and a 
complete list of Verbs and Adjectives are included, 

Chapter 3, Phrase Morphophonemics, provides rules 
for the derivation of the phonemic shapes of members of 
the class Personal Pronouns, +P}; 4P} +4-Z''} (posses - 
sive marker); and Noun phrase +4-Z''}, In addition, 
rules for reduced forms and consonant alternation and loss 
are given to provide for most of the non-grammatical 
variation in phonemic shape. 

Appendices consist of eleven pages of transcription 
from the corpus; vowel charts; and a discussion of the 
phonemic status of pitches, in which it is maintained that 
as used in current analyses they are not distinctive at the 
grammatical level. 151 pages. $2.00. Mic 58-321 
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Charles Everett Bierly, Ph.D. 
University of Washington, 1957 


The subject of this dissertation is the relationship be- 
tween Poe’s Eureka and his other works. The study does 
not attempt to evaluate the ideas and literary features of 
the works. Its principal aim is to demonstrate a close 
relation in thought and attitude between the cosmology and 
the fiction. 

The procedure in demonstrating this relationship is 
retrogressive and inductive. The study begins with a para- 
phrase of Eureka. This is followed by an analysis of four 
“metaphysical” essays (The Conversation of Eiros and 
Charmion, The Colloquy of Monos and Una, Mesmeric 














Revelation and The Power of Words) that preceded Eureka. 














Finally, the fiction is analyzed in two stages, that written 
before and that written after 1840. 

The analysis demonstrates, first, that Eureka was the 
issue of the speculative thought of the four essays; second, 
that this thought had its origin in a problem that was treated 
and resolved in the early fiction; third, that Poe’s general 
philosophical and cosmological concepts were formed be- 
tween 1840 and 1842; finally, that the last fiction is related 
to this speculative thought. 

The more specific findings are as follows. 
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The four essays, written between 1839 and 1845, con- 
stitute a drama of man inthe cosmos. They treat man’s 
attaining to his future state, a state of knowledge. Involved 
in the working out of the main theme - the nature of the 
soul and immortality - are the problems of the origin and 
structure of the universe. A matter to mind evolution is 
shown to be the key philosophical concept. The study, by 
analyzing the thought that reaches a climax in The Power 
of Words, shows how the cosmic drama of man becomes 
the cosmology of the self, Eureka. 

The continuity of thought between Eureka and the essay- 
dramas established, the study turns to an analysis of the 
fiction. It shows that the central theme of the early stories 
is the problem of identity, a problem that arose with the 
discovery of a changing world of matter. Developed in the 
major stories, as well as the others, the theme is brought 
to a climax and resolved in The Fall of the House of Usher. 
The philosophical structure of thought that underlies the 
four essays and Eureka - matter, mind and spirit (the 
absolute identity) - is shown to have evolved out of Usher. 
The shaping of Poe’s speculative thought, which included a 
Platonic world view and an intellectualistic ideal, is illus- 
trated by reference to works between 1840 and 1842. 

Poe’s speculative thought with its intellectualistic ideal, 
controls the works of the last stage. The cosmic drama, 
begun immediately after Usher, develops the matter to 
mind concept. It may be said to have absorbed the imagi- 
native and speculative features of the early Arabesques. 
After a merger of the arabesque and grotesque perspec- 
tives in The Masque of the Red Death, the fiction assumes 
a realistic, psychical nature. Two classes prevail in the 
last stage. The rational class, which includes the stories 
of ratiocination, reflects the intellectualistic ideal. The 
perversity theme, which dominates at the end, reflects the 
“paradox of ‘process’ ” which is Poe’s metaphysics. 

The study concludes that a knowledge of Eureka is 
essential to an understanding of Poe and his works. Read 
in relation to the other works, Eureka reveals aspects of 
Poe’s thinking and writing that are not otherwise apparent. 
On the basis of its demonstration, the study concludes that 
the basic, underlying theme of Poe’s work is a concern 
with the nature of being. Finally, the study concludes that 
Eureka is a distilled autobiography of Poe’s emotional and 
intellectual life. 263 pages. $3.40. Mic 58-322 









































THE COMEDIA DE PRIVANZA IN 
THE SEVENTEENTH CENTURY 


(Publication No. 23,640) 
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Supervisor: Arnold G. Reichenberger 


The purpose of this study is to call attention to the 
existence of a group of Comedias which has one theme in 
common: the privanza of the protagonist with his sover- 
eign. Within the framework of the Comedia, there appeared 
in the seventeenth century a large number of dramas with 
privanza as the main theme, to which the principal drama- 
tists of the period and some of the minor writers contrib- 
uted. These plays, with a filiation of themes, motifs, and 





devices follow a pattern. Nevertheless, there are remark- 
able variations of the theme, from political thesis dramas 
culminating in tragedy with the love element as secondary, 
to lighter plays with a love intrigue mingled with the seri- 
ous privanza theme, but with the valimiento still providing 
the main conflict. The sudden appearance of this type of _ 
drama in such large numbers was primarily due to the 
phenomenon of privanza at the court of Philip III, and to 
the numerous political writings of the period which fo- 
cussed attention on this privanza. Furthermore, in ballads 
and chronicles privanza had been a familiar theme ever 
since the late Middle Ages. 

Due to the variety in the development of the theme of 
privanza, there are overlapping motifs and devices which 
presented a problem in the grouping of the plays. In an 
attempt to solve this difficulty, the following order was 
decided upon: Dramas featuring--1) historical privados 
in a series of plays centering, respectively, around don 
Alvaro de Luna, Ruy Ldpez d! Avalos, George Castrioto, 
Bernardo de Cabrera and King David; 2) a rey enamorado 
theme as the cause of the conflict involving the privanza 
of the hero; 3) an Infanta privado romance which results 
in the temporary or permanent loss of favor for the 
privado; 4) a model privado; 5) his antithesis, the ambi- 
tious and criminally inclined valido; 6) two dramas and an 
auto sacramental remain unclassified. 

It was found necessary to analyze each drama in detail 
--particularly certain key dramas which served as models 
for others--in order to show the recurrence of themes, 
motifs, devices and incidents or situations. The approach 
is to present the comedia de privanza as a whole, as a 
class in itself, characterized by unity of theme and definite 
traits which can be isolated within the Comedia, without 
particular regard to chronology. The Appendix establishes, 
as far as possible, a chronological reference for the 
privanza plays. 

For this study a large number of the dramas of the 
period were consulted, some fifty of which were selected. 
Their sources in ballads, didactic works and history were 
studied. 505 pages. $6.45. Mic 58-323 









































SYMBOLIC STRUCTURE IN THE NOVELS 
OF ROBERT PENN WARREN 


(Publication No. 24,586) 


Marden J. Clark, Ph.D. 
University of Washington, 1957 © 


The novels of Robert Penn Warren invite symbolic 
analysis because of their heavy texture of symbol and be- 
cause of Warren’s own poetic and critical emphasis on 
symbolic meaning. In this study I accept the invitation, 
with the critical assumption that careful study of symbolic 
structure will reveal organic wholeness and significance, 
or lack of these. Such study reveals in the novels a com- 
plex and patterned interrelationship of symbols, with one 
pattern emerging as central, the pattern or image of the 
journey of the characters which, in completed form, be- 
comes a journey into self-definition. 

Night Rider, as the patterns of imagery indicate, in 
primarily the journey of Mr. Munn into the darkness, 
coldness, and emptiness of his own soul. It is also his 
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unsuccessful search for knowledge and identity, a search 
that leads him into the abstract group violence, then per- 
sonal violence, then death. Willie Proudfit’s story, a fine 
contrapuntal commentary of Mr. Munn’s, embodies most of 
the positive elements of the novel. At Heaven’s Gate, using 
Dante’s seventh circle as a basic metaphor, presents the 
nearly frantic but unsuccessful journeys of several char- 
acters, especially Sue Murdock, through the violent, pat- 
terned and interacting worlds of the novel in search of ful- 
fillment. Often considered ragged and inchoate, it is con- 
sciously structured and suggestive. All The King’s Men, 
though centered dramatically around Willie Stark, presents 
the completed journey of Jack Burden into self-knowledge, 
identity and responsibility. He moves from amoral inno- 
cence to a recognition of his responsibility for the violence 
he indirectly causes, to a final acceptance of the past and 
of responsibility for the future, all symbolized by the com- 
plex rebirth imagery. World Enough and Time presents 
the tortured and tortuous journey of Jeremiah Beaumont 

to a similar kind of hard-won and limited regeneration, 
which costs him his life. Driven by a whole complex of 
motives, he finally succeeds in killing Colonel Fort. He 
achieves an ultimate escape into dark inwardness in the 
dungeon cell and another into the womb of the West that is 
the Gran Boz’s liar, where no moral distinction exist. He 
too achieves redemption when he accepts the responsibility 
for the violence his “idea” has led him into. As the world- 
idea dualism underlies much of the speculation of World 
Enough and Time, a complex black-white dualism is basic 
to the journeys in Band of Angels. Amantha Starr finally 
achieves limited regeneration when, after the bizarre ad- 
ventures during which she seeks freedom and identity in 
others, she finally faces her “sin of self” and recognizes 
that she alone can set herself free. 

The journey, then, is a journey away from “the human 
communion,” in search of self, and back to communion by 
acceptance of self, guilt, and responsibility. It is the jour- 
ney of tragedy but a limited and unheroic tragedy. The 
novels are one answer to the demand for a literature that 
will at once be interesting on the surface and yield deeper 
satisfactions to repeated readings. There are many kinds 
of significance, symbolic, psychological, mythic, and philo- 
sophical, much of it intensive and involved, all a reflection 
of Warren’s intense critical concern for significane in art, 
and all insisting on the necessity of facing up to the com- 
plexity of human experience. The limited redemption is a 
fitting end to the nearly willed blindness and selfness of 
his characters, but it is a precious redemption, too. For 
Warren the novels must have been most meaningful jour- 
neys of discovery. For his readers, each can be a journey 
of discovery into “knowledge and the image of man.” 

| 293 pages. $3.80. Mic 58-324 




















SAMUEL CLEMENS IN SEARCH OF 
MARK TWAIN— A STUDY OF 
CLEMENS’S CHANGING CONCEPTION 
OF HIS ROLE AS WRITER 


(Publication No. 24,587) 


Lester Gerald Crossman, Ph.D. 
University of Washington, 1957 


The dissertation is an examination of Samuel Clemens’s 
attempts to find the proper role or roles for Mark Twain 
between the time,when, in the early 1850’s, he first wrote 
boyish squibs for Orion Clemens’s newspaper, and the late 
1880’s, when his powers reached their peak. 

Chapter I seeks to find some pattern in Sam Clemens’s 
“search” prior to his departure for the Sandwich Islands. 
The gradual emergence of the free-lance journalist, the 
humorist, the satirist, and the story-teller is studied as 
it is revealed both in works intended for newspaper or 
magazine publication and in personal letters. 

Chapter II deals mainly with the Mark Twain who wrote, 
revised, and published the Innocents Abroad. It is argued 
here that during his courtship with Olivia Langdon, Samuel 
Clemens had an experience which can only be described as 
a religious conversion; that he reworked the Holy Land 
chapters of the Innocents Abroad after his manuscript was 
in the hands of the publishers; and that the revision had 
the dual effect of making the Innocents Abroad a chaotic 
mixture of reverence and iconoclasm and of showing Mark 
Twain in the light of a fairly orthodox Protestant very 
different from the skeptic of the Alta letters. 

No attempt is made here to show that the religious 
experience that was part of Sam Clemens’s love affair had 
a lasting effect upon the man or upon any of his major 
works other than the Innocents Abroad. 

Chapters III and IV deal with Mark Twain’s attempts, 
during his most productive years, to play ina more mature 
fashion the roles he had played in the West. The conflict 
of roles is emphasized--the conflict between satirist and 
story-teller in The Gilded Age, between journalist and 
artist in A Tramp Abroad and Life on the Mississippi, and 
between the humorous and the serious Mark Twain in 
nearly all of his writings. This last conflict, which is 
treated in Chapter IV (“Humorist’s Dilemma”), emerges 
as both the most troublesome and the best-resolved of the 
several conflicts examined. 251 pages. $3.25. Mic 58-325 


























WOMEN DRAMATISTS IN THE 
AMERICAN THEATRE, 1901-1940 


(Publication No. 24,741) 


Phyllis Marschall Ferguson, Ph.D. 
University of Pittsburgh, 1957 


One of the objectives of this dissertation has been to 
bring together in one compilation the names of all the 
women dramatists who have written for the professional 
theatre and had their work produced on Broadway during 
the years 1901-1940, as well as the names of their plays, 
the number of performances, the opening dates for each 
play, and the theatres at which they were performed. The 
major objective has been to locate, read, and review all 
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of the plays that were available and had runs of 50 or more 
performances. Finally an attempt has been made to deter- 
mine the significance of the contribution of the women 
dramatists of this period to the American theatre. 

The list of playwrights, and their plays, was compiled 
from the Burns Mantle Best Play series, which is usually 
recognized as the most consistently authoritative guide. 
John Parker’s Who’s Who in the Theatre was consulted for 
theatre statistics as a check on Burns Mantle. The deci- 
sion to limit the major study to the consideration of those 
plays that achieved a run of 50 or more Broadway perform- 
ances was based upon the judgment that this figure repre- 
sented public acceptance of this group of plays as being 
the most representative of the current productions. Bio- 
graphical information was used selectively when it was 
available, except in the discussion of an eminent playwright, 
where a more detailed consideration of such information 
seemed appropriate. The emphasis in this study was for 
the most part confined to original plays by individual 
dramatists. In some instances dramatizations and adap- 
tation of novels and short stories were considered as well 
as collaborative efforts when enough information was avail- 
able to judge the individual’s contribution. The study was 
made in chronological decades because this method made 
possible a concentrated examination of the play writing of 
a restricted period and helped clarify the study of trends, 
movements, and developments. Newspaper criticism has 
been used as an additional source for judging the merit of 
the contribution of the playwrights; when plays were not 
available for reading the newspaper criticism served as 
the source of information about the plays. The New York 
Times was used because it is one of the few newspapers 
with an unbroken record of play reviewing from 1884 to 
the present day, and because of the scholarly men who have 
served the paper as drama critics. 

It was discovered that much of the early drama of this 
century has been lost or has not yet been brought to light. 
Many of the plays of the first decade were neither pub- 
lished nor copyrighted. Some remain in private collections 
not yet available to the public; others have been destroyed 
because their value was not recognized. The Theatre 
Collection of the New York Public Library contains the 
largest number of unpublished manuscripts in the form 
of typescripts and prompt books, and without this material 
this study could not have been made. 

_ A surprisingly large number of women wrote plays 
during the first 40 years of the twentieth century. Infor- 
mation about them and their plays is not only fragmentary 
but often contradictory. The rise in the numbers of women 
dramatists in this country follows very closely the growth 
of the feminist movement. There was remarkable simi- 
larity in the backgrounds of women dramatists as well as 
in the type of drama they wrote. Most of them were moti- 
vated by the need for self-expression. They wrote about 
things that concerned women in their daily lives. Love 
and the problems that attend it were the most popular sub- 
jects. 

The conclusion of this study is that women have made 
an important, distinctive contribution to the American 
theatre. They have consistently provided the public with 
an enjoyable form of entertainment. They were idealistic 
in a materialistic age. They maintained unflaggingly a 
high moral standard in their writing, and there have been 
momentary flashes of genius inthe workof such playwrights 




















as Lillian Hellman, Rachel Crothers, Susan Glaspell, Zoé 
Akins, and Josephine Preston Peabody. 
362 pages. $4.65. Mic 58-326 


A RETURN TO THE VILLAGE: 
A STUDY OF SANTA FE AND TAOS, NEW 
MEXICO, AS CULTURAL CENTERS, 1900-1934 


(Publication No. 23,932) 


James Mann Gaither, Ph.D. 
University of Minnesota, 1957 


The writer’s purpose in this dissertation was to de- 
scribe and evaluate the cultural movement at Santa Fe and 
Taos, New Mexico between 1900 and 1934; to show that it 
was nurtured largely by the climate of ideas existing else- 
where in the United States during the period under obser- 
vation; to show that the two towns were cultural centers 
and to point out their influence both locally and nationally. 

From the beginning, it was intended that this study be 
a survey of certain kinds of activities and groups of indi- 
viduals participating in them. Thus, those activities which 
seemed to evince a more direct connection with the move- 
ment were chosen. Three major groups of activities were 
studied: archaeology, literature, and art. 

Between 1900 and 1934, the distinct cultural movement 
at Santa Fe and Taos was sustained largely by individuals 
who came to this section of the United States in search of 
new values. These individuals, chiefly artists and writers, 
objected to the main trends in American cultural develop- 
ment. They were alarmed by the vulgarity of many demo- 
cratic practices and institutions which tended to lower 
cultural standards. Urbanization made more ominous the 
influence of the masses upon the individual, and escape 
became, for many, the only solution. Because of the pub- 
licity given Santa Fe and Taos by certain artists and writ- 
ers, these towns became symbols of a non-industrialized 
America where one might be free from the standardized 
culture of the urban centers. 

The Museum of New Mexico at Santa Fe under the 
direction of Dr. Edgar Lee Hewett set the tone for the 
whole movement. Since archaeology and ethnology were 
Dr. Hewett’s main concerns, the techniques and philosophy 
of these disciplines influenced activities in other fields. 

The Indian with his primitive art and religion engaged 
the attention of the temporary expatriates because he was 
far removed from contemporary life. The dances of the 
Pueblos were praised as the symbolic expression of a 
complete harmony of all elements in society - a feature 
the expatriates found lacking in American culture. The 
Spanish colonial arts and crafts were prized for their 
individuality and manual dexterity; they had been created 
from the imagination and genius of the individual and not 
by the machine in a factory. 

The land was celebrated as a special influence in itself. 
Writers and artists such as Mary Austin, Willa Cather, 
Marsden Hartley, and John Sloan, directed their attention 
to the landscape partly because of the obvious sensuous 
effects of this section of the country and partly because 
of their attitude toward civilization in America’s small 
and large cities. 
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The temper of the movement was negative. Since 
archaeological and ethnological pursuits colored most of 
the cultural endeavors, the movement was oriented toward 
the past instead of the future. Since the temper of the 
movement was also generally escapist, or at least that of 
withdrawal, spirit of place was over-stressed, and the 
Indian and Spanish American arts were over-emphasized. 
The antiquarianism that motivated many of the activities 
had its dessicating influence upon imaginative production 
in both literature and art; and work in both of these fields 
was largely documentary. 

_ Although the writer concluded that the movement was 
debilitated by the lack of an intelligent social awareness 
and by over-emphasis upon the past, it constituted an 
important criticism of American culture. The group at 
Santa Fe and Taos articulated an objection to America’s 
subordination of esthetics to economics and the continued 
adherence to European values. While the temporary ex- 
patriates stressed regional values and resources, they 
suggested new directions which American culture as a 
whole might take. 406 pages. $5.20. Mic 58-327 


AN ANALYSIS OF THE AESTHETIC 
OF JACQUES MARITAIN 


(Publication No. 24,744) 


Samuel John Hazo, Ph.D. 
University of Pittsburgh, 1957 


This dissertation presents an analysis of the aesthetic 
of Jacques Maritain, beginning with Art and Scholasticism, 
proceeding to Creative Intuition in Art and Poetry, and 
culminating with a yet unpublished section from a work-in- 
progress, The Responsibility of the Artist, which Professor 
Maritain consented to have included in this study. The 
emphasis in this analysis is upon Maritain’s concepts of 
art, beauty, poetic knowledge, creative intuition, and his 
view of the nature of the poet. 

After a brief introduction in which his aesthetic is 
identified as a form of speculative literary criticism, 
Maritain’s definitions of art, useful art, and fine art are 
treated, beginning with a consideration of Maritain’s basic 
claim that all art is concerned with “the peculiar good or 
perfection not of the man making, but of the work made.” 

The concept of beauty is then analyzed in terms of its 
characteristics, its transcendental nature, its relation to 
the beholder, to God, and to the forms in which it exists. 

With regard to poetic knowledge, it is shown how 
Maritain differentiates between knowledge acquired throughi 
the use of discursive reason and knowledge gained through 
“intuitions of sense,” the latter being that form of knowl- 
edge which, for Maritain, involves the emotions and seeks 
constantly to be expressed “in a work.” Reference is made 
to John Keats’ practice of “Negative Capability” and 
Gerard Manley Hopkins’ theory of “inscape” as counter- 
parts to Maritain’s concept of poetic knowledge. 

The creative intuition is then considered as the in- 
spiration-actuated “incitation to create,” which causes to 
be projected into the finished work of art not only an 
“obscure grasping of the real” but something of the sub- 
jectivity of the artist as well. Parallels between Cole- 
ridge’s theory of the Imagination and Maritain’s concept 




















of creative intuition are developed to justify the latter’s 
conclusion that the creative intuition is actually the sine 
qua non of true poetry. Pets 

In analyzing Maritain’s view of the nature of the poet, 
attention is first given to the poet per se. The poet’s 
relations to God, morality, and Christianity are subse- 
quently considered. 

The first conclusion drawn from this analysis is that 
Maritain has demonstrated that a philosophy of art for its 
own sake will eventually lead to a disassociation of art 
from its human roots, a domination of the artist by his 
art, and a perversion of the transcendental nature of 
beauty. The second is that Maritain has accurately traced 
the source of poetry to the creative intuition, thus giving 
to art an intellectualist character and establishing a via 
media between mere “copying” and the romantic egotism 
of unbridled expressionism. The third is that Maritain 
has shown that art in its highest sense, if one accepts 
Christianity as true, is Christian art, which, while not 
absolving the artist from experiencing every phase in the 
artistic process or abrogating any of its laws, “will reveal 
in its beauty the interior reflection of the brilliance of 
grace.” 150 pages. $2.00. Mic 58-328 








ROBINSON JEFFERS: THE SHORT POEMS 
(Publication No. 24,746) 


George Bertram Kiley, Ph.D. 
University of Pittsburgh, 1957 


The purpose of this study is to analyze the short poems 
of Robinson Jeffers, those poems that may represent his 
best claim for permanence of appeal. 

The prevailing attitude in all of Jeffers’ poetry is a 
love of nature, which combines with a scientific background 
to form a belief in the beauty of the whole universe, in- 
cluding man. In.the short poems the opposition of this 
belief to a counter belief of the contemptibility of man 
creates tension in the poetry. The implied dramatic 
speaker in these poems is not, however, the “real” Jeffers 
though the two are closely related. This poetic personality 
is characterized by confidence and exuberant utterance in 
the early period (1924-1932), by bitterness and sterility of 
invention in the middle period (1933-1948), and by recon- 
ciliation in the late period (c. 1950-1954). 

Jeffers’ statements on the nature of poetry show the 
belief that the noble pleasure poetry should give can be 
achieved only by the whole mind, working under emotional 
compulsion on permanent materials. His poetic methods 
include apologues and “Wordsworthian” short narratives; 
views of the coast and the world from his tower; inorganic, 
rhetorical comments on scenes and situations; occasional 
ventures into conventional forms; and soliloquies, in 
which he follows a thought to an absurdity and arrives at 
no logical consolation. 

As for his prosody, the typical Jeffers’ line is a long 
one and is based on a system of stresses, with the poet’s 
ear determining the number and position of unaccented 
syllables. Many poems show a regular alternation of 
shorter lines with longer ones. Jeffers’ diction, which 
shows a preference for such “permanent” words as “moun- 
tain” and “rock,” combines concrete and abstract words 
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so as to give the observed fact and the impression of that 
fact on the viewer’s mind. In many passages Jeffers fuses 
rhythm, meaning, connotation, and sound to create poetic 
effects. 

Jeffers draws his imagery from those works of God and 
man he believes to be permanent and true. As for types of 
imagery, Jeffers frequently uses the simile for physical, 
visual description, the metaphor for more spontaneous 
impressions and for summing-up images. He frequently 
employs personification in giving life to inanimate nature. 
The images add thematic richness to the poems and help 
yoke disperate themes. and attitudes. 

That Jeffers’ mind contains polarities that need to be 
reconciled poetically is shown by frequent questionings 
and dead ends of reasoning. Although he does not always 
succeed in reconciling these polarities, in the early and 
late periods he frequently does so by the intensity of the 
poetry; bysuch intellectual elements as paradox, ambiguity, 
and irony; and by explicit statement. The most common 
conflicts concern man’s place in the universe and, espe- 
cially in the late period, a stubborn unwillingness to give 
up life opposed to a longing for death. 

Of all the short poems, “Night” seems to have the best 
chance for permanence. An analysis of it serves as a 
summary of the study. The study concludes by raising 
the question of the universality of Jeffers’ conflicts. The 
question is answered by the belief that, while they may not 
be universal conflicts, neither are they too special for 
permanent interest. 138 pages. $2.00. Mic 58-329 


VIELE-GRIFFIN AND THE 
SYMBOLIST MOVEMENT 


(Publication No. 23,837) 


Reinhard Clifford Kuhn, Ph.D. 
Princeton University, 1957 


The purpose of this dissertation is to study the life and 
works of Francis Vielé-Griffin and to determine his posi- 
tion within the symbolist movement. Manuscripts and 
other source materials have provided the basis for a brief 
biography. From the general outline of his work as well 
as from detailed analyses of some of the pertinent texts, 
the contention that Vielé-Griffin represented a facet of 
symbolism which is generally ignored is established. Un- 
like Mallarmé, Vielé-Griffin is shown to be a poet who, 
while not renouncing idealism, fully accepted reality and 
drew his strength from it. At the same time a detailed 
investigation of his work as a critic serves to demonstrate 
how closely he was linked with the symbolist movement. 
Additional evidence as to his involvement with his con- 
temporaries is seen in excerps from his previously un- 
published correspondence. The second part of the disser- 
tation is devoted to an examination of Viele-Griffin’s 
attitude towards some of the major figures of the symbolist 
movement. First, his reaction to the work of a poet in 
the past, Charles Baudelaire, is studied. Then, his attitude 
towards three poets who were still alive at the start of 
his career, Paul Verlaine, Jules Laforgue, and Stéphane 
Mallarmé is determined. Finally a look is taken at his 
relationship to some of younger writers, Paul Claudel, 
Emile Verhaeren, and André Gide, as well as at the 





contribution which he made to their work. It is also pointed 
out in this second section that the ideas presented in the 
study of his life and works are reaffirmed by the investi- 
gation of his contact with other writers of the symbolist 
movement. In conclusion, the concept of an idealism firmly 
anchored in reality is clarified by the examination of sev- 
eral texts, such as the articles he wrote for periodicals, 
the conferences which Vielé-Griffin gave, and the manu- 
script of an unpublished short story. 

305 pages. $3.95. Mic 58-330 


THOMAS NEWTON OF CHESHIRE: 
A LITERARY STUDY 


(Publication No 23,530) 


Bernard Delbert Morrissey, Ph.D. 
Northwestern University, 1957 


Thomas Newton of Cheshire (?1545-1607) was poet, 
translator, editor, antiquarian, and divine. This literary 
study is primarily concerned with collecting and editing 
his poetry, translating the Latin into English prose, and 
with critically evaluating the poems. Incidental to the 
study are his biography, circle of friends and acquaint- 
ances, relaticnship to contemporary scholarly pursuits, 
literary reputation, and bibliography, including a summary 
of content for each of his extant publications. 

Since he was 33 years old when ordained deacon in 
1578, his birthdate is changed from ?1542 to 71545. His 
works reflect wide acquaintanceship with leading English 
courtiers, ecclesiastics, knights, scholars, and divines; 
yet the man Newton remains a nebulous personality on the 
periphery of his circle, applauding others, disclosing little 
about himself. 

During the decades of 1570 and 1580 he diverted his 
translation studies from Cicero and Seneca to contemporary 
writers on the continent in the fields of medicine, history, 
and religion. Perspicuity and fidelity to the original text — 
are his professed norms of translation. 

He is remembered now as the first editor of Seneca’s 
tragedies in English (1581). His editing policy expressed 
in a letter to the reader before Straunge, Lamentable, and 
Tragicall Hystories (1577) is to present a work as the 
author left it “without . . . any iot gelding his honest and 
painful endeuours ... .” Yet his editions of belletristic 
works show silent textual correction, deletion, and addition. 

Nashe and Meres, contemporaries of Newton, attest to 
his ability as a neo-Latin poet. Warton praised him in the 
eighteenth century; Ritson in the early nineteenth century. 
Mr. Leicester Bradner favorably mentions Newton’s Latin 
verse in Musae Anglicanae (1940). ‘Its excellence is the 
grace, precision, and correctness of his elegiacs. | 

The fifty-two Latin encomia of his collected edition 
(1589) are supplemented in this dissertation by fourteen 
Latin and twelve English fugitive poems commending books 
by friends. Two of the English poems signed T. N. are 
ascribed to Newton as probable author. His poetry, laud- 
atory and occasional in nature, is discussed under the 
genre of epigram as found in the Greek Anthology and in 
works by Martial and Ben Jonson. 

Newton wrote to commend virtue, public and private; 
to extol living men, many of national importance in church 
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or state and some of humble station whom he admired for 
loyalty in friendship, forbearance in adversity, or zeal for 
learning. Lavish with superlatives, his panegyrics use 
diction and imagery to improve on nature, not for verisi- 
militude; to praise men, not as they were perhaps, but as 
he would have them. 

All his Latin poems sing. Fifty-six are written in 
elegiac distichs, eight in heroic measure, and two in Sapphic 
meter. The poems are enriched by aphorism and allusion 
to the Bible, history, classical literature and mythology. 
Metrical lists of proper names are his favorite cataloging 
device. His language and syntax are regular and lucid. 

His English verse lacks the polish, elegance, and mas- 
tery of language medium characterizing the Latin. His 
vernacular song never soars; it is labored and earthbound. 
Proverbial lore it has, but less learned allusion than his 
Latin. Six English poems are written in heptameter cou- 
plets, three in rime royal, two in sixains, and one a com- 
bination of poulter’s measure and fourteeners. The end- 
stop lines, regularly placed caesurae, and unrelieved iambic 
beat are monotonous. While seldom pleasurable, his 
English poems usually impart information about either the 
author whose book he commends or the work itself. 

Newton remains a minor Anglo- Latin poet, to be sure, 
yet worthy of place in late sixteenth century literature in 
England. 393 pages. $5.05. Mic 58-331 


THE SIGNED POEMS OF CYNEWULF 
(Publication No. 20,142) 


Louis A. Muinzer, Ph.D. 
Princeton University, 1956 


Into the concluding passages of four Old English poems, 
the poet Cynewulf has woven the runes which spell his 
name, thereby acknowledging the authorship of the only 
considerable body of early English poetry which may be 
safely attributed to a single, identifiable writer. These 
poems, containing about 2,700 lines of verse, are here 
gathered together for the first time in a collective edition. 
As a comprehensive literary edition of this much studied 
poetry would, however, greatly exceed dissertation length, 
the presentation has been confined to the texts, and to the 
examination of such problems as are textual and scribal in 
nature. 

In the Introduction, the signed poems are identified as 
Christ II (or The Ascension) and Juliana, both preserved in 
the Exeter Book and Fates of the Apostles and Elene, which 
survive in the Vercelli Book. As this edition attempts to 
present only those works actually signed by the poet, the 
discussion of canon is limited to a consideration of those 
problems which involve the actual affixing of the runic 
signatures to the poems which Cynewulf intended to sign. 
Only three such problems present themselves, and these 
concern the signatures of Christ II and Fates of the Apos- 
tles; after some discussion, it is concluded that both of 
these works are complete, independent compositions, and 
that their runic epilogues sign no other, adjacent poems. 
The two codices are then discussed, and the text of each 
signed poem is treated separately. However, as the mu- 
tilated epilogue of the Fates (Vercelli Book, folio 54a) 
presents the greatest of the Cynewulfian textual problems, 


























a large portion of the Introduction is devoted exclusively 
to this single leaf. The folio is studied in the light of 
similarly mutilated passages elsewhere in the codex, and 
the scribe’s copy habits are brought to bear upon the prob- 
lem. It is finally concluded that the epilogue folio was 
probably cancelled by the scribe due to his dissatisfaction 
with his scribal craftsmanship. To this Introduction is 
appended a body of bibliographical and explanatory notes. 

The texts have been edited in a manner which some will 
term conservative, but a bold emendation has not been 
frowned upon in exceptional circumstances. For purposes 
of transcription, photographic reproductions of the texts 
have been employed; however, the actual manuscripts 
have been consulted to resolve disputed details. 

Many such fresh observations of the MS texts have been 
embodied in the textual notes, which are intended both to 
report the scribal details of the texts, and to interpret 
corrupted portions of the text. The notes to the Fates 
conclusion have been made especially full, and much hith- 
erto unassimilated data from the Maier Transcript of the 
Vercelli Book has been used. 
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THEMATIC STRUCTURE IN THREE 
MAJOR WORKS OF E. T. A. HOFFMANN 


(Publication No. 23,850) 


Kenneth G. Negus, Ph.D. 
Princeton University, 1957 


The most characteristic features of E.T.A. Hoffmann’s 
stories are those which seem to stem from pure imagina- 
tion. The most predominant of these features embody 
elements of the fairy-tale, the fantastic, the dream-world, 
and madness. Such things transcend the order of common 
experience to such a degree that they often appear in- 
expliciable in any known terms. Thus a meaningful prin- 
ciple of structure must be sought in the author’s ‘works in 
order to find justification for such a radical departure 
from reality. If Hoffmann’s works merit serious consid- 
eration, then the features mentioned above must be molded 
by something other than a completely liberated fantasy. 

Previous Hoffmann criticism has sought to explain these 
features with factors outside the author’s works, i.e., in 
his life, literary precursors and cultural background. It 
is not denied that such explanations are valuable within a 
limited scope, but they are often misleading and meaning- 
less from a literary standpoint in that they frequently do 
not use the whole work as a frame of reference. Hence 
Hoffmann’s tales, complex as they are, still appear arbi- 
trarily constructed when regarded from the standpoint of 
previous criticism. The contention of this thesis is that 
the seemingly formless arrays of images, motifs and 
figures in Hoffmann’s tales have a definite and meaningful 
form. The central concept put forth here is thematic 
structure, which presents a fruitful and heretofore un- 
investigated approach to Hoffmann’s works. Three rep- 
resentative tales (Der goldne Topf, Die Elixiers des Teufels 
and Kater Murr) were chosen as the basis for this is study: 

(1) The material from which the fantastic tale, Der 
goldne Topf is created consists of themes representing the 
development of its hero, Anselmus, from an unformed 
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young misfit to a full-fledged poet. This development 
entails a gradual revelation and complicated battle in the 
supernatural realm between higher “poetic” powers and 
demonic forces. Hoffmann’s consummate achievement lies 
in the concretizing of these abstractions into palpable, 
organically related themes which at first appear chaotic, 
but through close observation are shown to be intimately 
interrelated, and highly purposeful in the portrayal of a 
transcendental world. 

(2) The novel, Die Elixiere des Teufels, traces a gradual 
revelation of the main character’s personality. As the 
story unfolds, seemingly unrelated pieces of Medardus’ 
innermost self appear in the form of external, isolated 
themes. These are presented in such a way as to leave no 
doubt that they are parts of his life; but their interconnec- 
tions and meaning are long withheld. The total structure 
of his family background is then revealed in a document 
from which his family tree, likewise a reflection of him- 
self, can be derived. A diagram of the family tree is given, 
showing all relationships and character traits of the persons 
concerned. By close analysis and synthesis of these themes 
the totality of this complex novel can be clearly visualized 
and experienced. 

(3) Kater Murr presents two seemingly unrelated sto- 
ries: the humorous autobiography of a tom-cat, and the 
serious biography of Kreisler, a court musician. Analysis, 
however, reveals a close parallel relationship, which is 
often made particularly striking through juxtaposition of 
individual parts of the two stories. Several purposes under- 
lie this parallelism. The Kater Murr story acts not only 
as a satire on the Kreisler biography, but also serves as 
an adjunct to it in that the parody and travesty provide a 
release from the painful feelings created under the surface 
of the Kreisler biography. Also, the Murr story provides 
a superior vantage point for our view of the Kreisler epi- 
sodes. Thus the double narrative is employed in a manner 
which exploits various potentialities. A closer observation 
thereof obviously lends considerable enrichment to the 
work. 

In all three stories, the author departs radically from 
reality -- not, however, to escape it, but to reveal its 
foundations. By a close analysis of thematic structure, a 
substantial basis may be found in the works themselves 
for a concrete understanding and evaluation of Hoffmann’s 
narrative art. 305 pages. $3.95. Mic 58-333 











RELIGIOUS FAITH IN THE NOVELS AND 
“NOVELLEN” OF EICHENDORFF 


(Publication No. 23,856) 


Lawrence Richard Radner, Ph.D. 
Princeton University, 1957 


The purpose of this dissertation is to determine whether 
Eichendorff’s novels and “Novellen” reveal his religious 
faith. Though critics generally agree that Eichendorff was 
a religious man, criticism, as a whole, has neglected to 
show how this faith manifests itself in his creative ability. 
It is even suggested that an incompatibility exists between 
Eichendorff the artist and the man of faith. It is a basic 
assumption in this thesis that, if a man lives his faith, 
then creative activity, a vital part of his life, must be 


significantly influenced by it. It also follows that, since 
faith reveals itself in action, one must carefully consider 
the sequence of events and the movement of the plot in his 
“Novellen.” 

To obtain a thematic structure of Eichendorff’s thoughts, 
his entire works were read with particular attention to his 
orientation concerning his field of primary interest, namely, 
literary history. It was found that Eichendorff’s aesthetic 
judgments were consistently influenced by one important 
question: Does a given work, in some manner, lead man 
from himself and closer to God? The same view is re- 
peated in his interpretation of history. He sees two main 
forces in the world: one leading to God (centripetal force) 
and one leading away from the Creator, to disunity and 
hatred (centrifugal force). His descriptive terms imply 
that these forces are similar in action but opposite in 
effect. His works clearly reveal that this is the very 
foundation of his thinking. 

The poet, according to Eichendorff, is the searcher for 
Beauty. All things in the fullness of creation may be sig- 
nificant to the genius who can “trap” their Beauty but 
cannot create it. This essentially religious thought is a 
corollary to the view that the poet must somehow lead man 
to God. Though the priest points to the Word and the poet 
points to the world, both point to God. The actual problem 
was then to determine if Eichendorff, the artist, imple- 
mented the principles he had accepted as critic and scholar. 
In other wofds, are there symbolic themes in his works 
and does the action in his novels and “Novellen” possess a 
religious connotation? This study seeks to provide an 
answer to this salient question. 

It was found that Eichendorff’s “Novellen” are essen- 
tially allegorical. The themes which carry the burden of 
his symbolism are: the garden, deception, helplessness, 
love, marriage, the musician, and the instrument. All of 
these themes are closely interrelated and may be viewed 
as a constellation of characteristics which give us the 
general orientation, the main axis of Eichendorff’s *Welt- 
anschauung.” The nature of the garden symbolizes man’s 
relationship with God, his state of grace. Man leaves 
the garden because he believes to see the object of his 
yearning outside this garden; man is thus deceived. Love 
is the generative principle or the energy component in 
Eichendorff’s centripetal and centrifugal forces; it compels 
man to search for the object of his desire. The object of 
the search, the direction that man wills to travel, depends 
upon his willingness to be “helpless in God’s hands.” 
Woman plays a central role in all of Eichendorff’s works. 
Just as there are two forces in the world, and two paths 
that man may follow, there are two women that attract 
him. One is Venus and the other is the Virgin Mary. Two 
“Novellen” that deal particularly with this problem are: 
Das, Marmorbild and Der Taugenichts. Furthermore, 











marriage, for Eichendorff, is always a union of two search- 
ers. This study has shown that the central theme of his 
works is man’s search for the Creator. Thus, to call 
Eichendorff a “Biedermeier,” as has been done, is to 
misunderstand him completely. The essence of the Bieder- 
meir is limitation and even resignation; on the contrary, 
the essence of Eichendorff’s faith, as it is revealed in his 
works, is a disciplining of self for the love of God, the 
greatest challenge ever placed before man. 

The role of religion in Eichendorff’s works has not 
been adequately recognized in the past. It is felt that this 
thesis, in demonstrating the vital role of religion in 
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Eichendorff’s works, provides a fresh insight into the sig- 
nificance and importance of Eichendorff. It demands a new 
orientation as to his intellectual heritage, a reappraisal of 
Eichendorff’s poetry, and a reconsideration of his position 
in German literature. 204 pages. $2.65. Mic 58-334 


SIR THOMAS BROWNE: 
A STUDY IN THE MIDDLE WAY 


(Publication No. 24,946) 


Donald F. Rauber, Ph.D. 
University of Oregon, 1958 


Adviser: Hoyt Trowbridge 


The aim of this paper is to study the religious philoso- 
phy and method of Sir Thomas Browne, especially as man- 
ifested in the Religio Medici. Against both critics who 
conceive of Browne primarily as a scientist rebelling 
against faith and those who view his religion as genuine 
but predominantly imaginative, it is argued that he was a 
subtle and effective apologist for Christianity and the 
Church of England. 

Because Browne was neither a professional theologian 
nor a copious religious writer, the case must be developed 
by indirection. The paper is divided into two parts. In the 
first, Browne’s thought is discussed in terms of broad 
religious movements without direct reference to denomi- 
national labels. After clearing the ground by insisting that 
Browne was not mystically inclined, the more important 
topic of scepticism is investigated. Out of a study of Mon- 
taigne, Pascal and Nicolaus Cusanus emerges the distinc- 
tion between pure scepticism, which destroys confidence 
in reason and leads to fideism in religion, and other “scep- 
tical” systems which merely determine the effective limits 
of reason. 

Direct analysis of the Religio shows that Browne was 
neither a sceptic nor a fideist, but rather a thinker who 
adopted a qualified scepticism as one element in a complex 
religious attitude. The characteristic mark of Browne’s 
philosophy is a skillful balancing of discordant and con- 
tradictory elements to form a delicate, flexible and so- 
phisticated whole. 

To conclude the first part Browne’s science is briefly 
treated in relation to faith. It is maintained that Browne 
established elaborate balances to protect himself from 
mechanism and to insure the validity of his religious ex- 
perience; also that he consistently defended an attitude 
toward scientific study accepted as legitmate in Christian 
thought from the Fathers to the present time. 

The second part attempts to connect Browne firmly with 
the Anglican tradition. From the works of Archbishop 
Laud, William Chillingworth and Jeremy Taylor, with 
corroborating evidence drawn from Richard Hooker and 
John Donne, the characteristic positions of the English 
Church are developed. The via media of these thinkers 
equates perfectly with Browne’s system of balances. 

It is shown that the basic Anglican desire for peace in 
the Christian world attained through a comprehensive unity 
of toleration was defended by two key arguments: 1) that 
the only thing necessary for salvation is a belief in the 
great truths of Christianity, abstracted from theological 





elaborations; 2) that since man is an erring creature he 
can attain to nothing more specific than the formulation of 
these truths in the Creed. To impose greater burdens 
upon believers is destructive of Christian truth and com- 
munion. 

As a consequence of these principles the English Church 
demanded no subscription to theological niceties and looked 
upon heresy as an error of the will rather than of the 
understanding. Next is exhibited the distrust with which 
less moderate theologians viewed the Anglicans, as well 
as the connections between Anglicanism and the equally 
liberal Dutch Arminianism. 

Finally, a close analysis is made of the Religio as an 
Anglican document. It is shown point by point that Browne 
was in full agreement with the principles of Anglicanism, 
and that most of his arguments are to be found in Anglican 
apologies. The conclusion is that Browne was an Anglican 
thinker who championed the discipline and ideals of the 
Church. His thought is rich in the accumulated wisdom of 
the English Church, informed by the experience of genera- 
tions of Western Christian thinkers. 

301 pages. $3.90. Mic 58-335 


THE SOLDIER IN FRENCH PROSE 
FICTION FROM 1870-1914 


(Publication No. 23,869) 


Harold L. Simpson, Ph.D. 
Princeton University, 1957 


Albert Schinz wrote an article for the 1919 P. M. L. A. 
entitled: Le roman militaire en France de 1870 a 1914. 
However, he was not interested in establishing the authen- 
ticity of the subgenre; but, rather, in a post-war patriotic 
fervor, he attached the perversity of the antimilitarists 
and praised the nobility of the promilitarist. Thus the 
military novel lay until Charles V. Brooke picked it up in 
1939. In his work, which was rather erronously entitled 
The Military Novel in France from 1886 to 1896, he ignored 
the promilitarists and dealt only with the barracks novels 
by young antimilitarists of naturalist tendencies. He es- 
tablished the unity of these works by relating each to the 
controversial laws promulgated after the Franco-Prussian 
War. In 1951, Mme Renee Herbert wrote a dissertation in 
which she dealt with the Dreyfus Affair and the novel. The 
importance of this work is she proved satisfactorily that 
the army itself was not the point of issue. These works 
were followed in 1953 by Raoul Girardet’s La société 
militaire dans la France contemporaine (1815-1939). Due 
to the vastness of the scope of the work, literary criticism 
of the period 1870-1914 was of necessity limited. Yet, he 
did recognize the strong presence of militarism in litera- 
ture; and, furthermore, he placed the movement in its 
proper perspective. 

In the light of this previous criticism, the present work 
proposes to codify apparently unrelated novels concerning 
soldiers, to show that there is a greater unity which binds 
them than the mere fact that they use the army for decor, 
and thus, to establish a sharply defined subgenre, the 
military novel. To be thorough and to prove that the move- 
ment was not an isolated phenomenon two things are done. 
One, works other than the military novel are called in to 

















The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 237 





verify the importance of the characteristics discovered; 
and two, the selected works themselves represent each of 
the then contemporary literary schools such as the natural- 
ists, the humanitarian socialists, soldier authors and the 
like. Moreover, the selected novels show the soldier at 
peace and at war, at home and abroad. 

The first step in the development of the thesis is the 
consideration of the social and political factors bearing 
upon the soldier and the novelist. Relying heavily upon 
historical works such as Girardet’s La societé militaire 
dans la France contemporaine (1815-1939), Bainville’s 
Histoire de France, Chastenet’s Histoire de la III® Ré- 
publique, and others, Chapter I covers the controversial 
laws, the “affairs,” and the aspects of the political and 
social climate. It concludes that the period was essentially 
promilitary despite appearances to the contrary. 

As the study develops it is shown that the works of the 
period fall into three plot categories: one, the army and 
the individual; two, the soldier in society in France; and 
three, the soldier abroad. Part One which contains Chap- 
ters II and III discusses the idea of the degradation versus 
that of the ennoblement of the individual by army life during 
war or peace. Lucien Descaves in La Colonne, concurs 
with Zola in La Débacle and Champsaur in Metz en 1870 
when they suggest that army life is degrading. Descaves 
goes much further in his peace time portrayal of degrada- 
tion in Sous-offs. He establishes a definite pattern of the 
degeneration of an individual which Hermant’s Le Cavalier 
Miserey and Guillaumin’s Albert Manceau, Adjudant closely 
resemble. They all agree that the soldiers’ lot is little 
better than that of his “sister,” the prostitute. Edmond de 
Goncourt adds to this by his La Fille Elisa. The theme is 
treated with humor in Courteline’s Le Train de 8 h. 47 and 
Les Gaités de l’escadron and in Hermant’s Coutras Soldat. 

The novels of Chapter III refute these charges of degra- 
dation categorically; and, by giving their heroes a purpose, 
the authors ennoble them. D’Esparbés sets the tone with 
La Guerre en dentelle and La légende de 1l’aigle. The 
attacks by Hermant in Le Cavalier Miserey and Zola in 
La Débacle are mitigated when viewed under a different 
light. The Margueritte brothers in their series entitled 
Les Braves Gens show the soldier to be glorious by his 
defense of the homeland. Acker carries Le Soldat Bernard 
into the barracks where he is ennobled by the experience. 
Psichari shows that spiritual values are being guarded by 
the only two institutions capable of doing so: the Church 
and the army. 

Part II, Chapter IV, shows the soldier in society at 
home and abroad. Nolly in Le Chemin de la victoire and - 
Loti in Le roman d’un Spahi carry their heroes to the 
colonies where they not only receive spiritual rewards but 
where they also bring the benefits of civilization and prove 
that France is still a world power. Meanwhile, at home 
Mme Delorme-Jules Simon wages a war in Soldat against 







































































the perverse politicians who are destroying the unity of the | 


army. Patatras by Vaucaire shows the pleasantness of 
army life at home far from war and “affairs.” 

Part III deals with military prototypes and shows the 
type of man who would succeed or fail in the army. The 
material is drawn from the novels used in the other 
chapters with the addition of Leroy’s Le Colonel Ramollot 
and several chapters from Frances’ Les opinions de- 
Jerome Coignard. 

The work concludes with reasons as to why the anti- 
militarists were apparently able to overshadow the 














promilitarists and with a recantation by one of the former’s 
leaders, Remy de Gourmont. 217 pages. $2.85. Mic 58-336 


THE STREAM-OF-CONSCIOUSNESS TECHNIQUE 
IN JAMES JOYCE’S ULYSSES 


(Publication No. 17,677) 


Erwin Ray Steinberg, Ph.D. 
New York University, 1956 





Chairman: Louise M. Rosenblatt 


I 


The purpose of this study was to investigate the stream- 
of-consciousness technique of James Joyce’s Ulysses in 
order to determine how he simulates the psychological 
stream of consciousness, and how he employs the stream- 
of-consciousness technique to present his characters. 

Critics have long disagreed about the stream-of-con- 
sciousness technique. Their claims run from the one 
extreme that it reproduces the psychological stream of 
consciousness to the other that it seriously distorts and 
misrepresents it. This study of Joyce’s stream-of con- 
sciousness technique in Ulysses is an examination of these 
claims and of the technique itself. The examination in- 
volves the use of a series of both subjective and quantitative 
analyses. 





IT 


Psychologists’ discussions of the stream of conscious- 
ness indicate that its important aspects are its flow and 
its multi-dimensionality. Images, perceptions, sensations, 
and words, to name just the main elements, appear in the 
stream in various patterns whose forms are determined 
by such factors as association, personal need, and external 
stimuli. Because his medium, language, is linear, how- 
ever, the stream-of-consciousness novelist cannot re- 
produce the multi-dimensionality of the psychological 
stream of consciousness; he can only simulate it. 

Analysis shows that Joyce introduces the stream-of- 
consciousness technique in Ulysses slowly, relying heavily 
at first on dialogue. Starting with very short passages of 
stream of consciousness, he gradually increases their 
length until the reader is ready for the first full stream- 
of-consciousness chapter, Proteus, pp 38-51. Analyses 
also show that Joyce uses the principle of association; that 
he simulates various states of mind; that in the stream of 
consciousness of Stephen, Bloom, and Molly he presents 
analogues of images, sensations, and perceptions; and 
that by means of these and other devices he simulates the 
multi-dimensional stream of consciousness. 





Il 


The content of Proteus (chapter 3 of Ulysses), Lestry- 
gonians (chapter 8), and Penelope (chapter 18), the para- 
graph and sentence structure of those three chapters, and 
the language, poetic devices, and poetic images they con- 
tain were analysed and compared with each other. When 
these findings are gathered into profiles of Stephen, Bloom, 
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and Molly and compared with sketches of them drawn from 
a reading of the entire novel, the findings support each 
other and agree with the character sketches. For example, 
they provide evidence that Stephen, by far the most poetic 
of the three characters, is better educated than the other 
two, is more egocentric, and is less sensual. The analyses 
also show the limitations of certain types of quantitative 
analyses in literary studies of this type. 


IV 


The earlier findings are used to differentiate among a 
series of terms used indiscriminately by the critics: 
stream of consciousness, monologue interieur, internal 
monologue, soliloquy, silent soliloquy. On the basis of the 
semanticists’ concept of levels of abstraction, arguments 
and evidence are marshalled for reserving the term 
“stream of consciousness” for the type of writing found in 
Proteus and Lestrygonians and for characterizing the meth- 
od of Penelope as “silent monologue.” 

The study concludes that Joyce’s stream-of-conscious- 
ness technique does not reproduce the psychological stream 
of consciousness, but simulates it; that the charge that 
Joyce’s stream-of-consciousness technique is automatic 
writing or gibberish must be denied in the face of evidence 
of Joyce’s careful planning and extensive revising; that 
whereas Joyce’s stream-of-consciousness technique may 
give the appearance of confusion, the appearance is care- 
fully cultivated by the author and the writing is highly 
selective and carefully organized; and that the stream-of- 
consciousness technique provides the modern novelist with 
an additional device to aid him in one of his important prob- 
lems, character projection and development. 

410 pages. $5.25. Mic 58-337 





THE NATURE OF GIL VICENTE’S 
DRAMATIC ARTISTRY 
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The nineteenth-century rediscovery and revival of the 
Hispanic “primitives” brought the plays of the Portuguese 
playwright Gil Vicente once again to the attention of Euro- 
pean scholars. After the 1586 Portuguese edition of the 
corpus, there had been no publication of the Obras Comple- 
tas until the one issued from Hamburg in 1834 under the 
joint editorship of Barreto Feio and Gomes Monteiro. This 
was one more manifestation of the German literati’s inter- 
est in the early literatures of the Iberian Peninsula. The 
response of Hispanists was immediately enthusiastic, and 
for over a hundred years there has been a steady stream 
of Vicentine scholarship devoted mainly to textual criti- 
cism, determination of dates of composition, the poet’s 
lyricism, and biographical details of the playwright’s life. 
Toward the end of the century an interest in the nature of 
Gil Vicente’s dramatic artistry began to assert itself. 
Consideration of the compositions as dramatic literature 
has subsequently elicited from scholars the opinion that 
the Portuguese poet’s artistry is essentially adramatic. 
Such a notion has been posited upon an a priori definition 








of the drama as dialogue literature in which the human 
being, with all his psychological attributes, engages in 
conflict with a constant problem, exterior or interior, and 
antagonistic to himself. Viewed in this light, Gil Vicente’s 
theatre has been judged as episodic, inept in the delineation 
of convincing characters, and devoid of dramatic tension-- 
structural flaws the principal compensation for which lies 
in the beauty of the lyrical language. 

Critics have failed to relate the poet’s teleological 
conceptualization of the universe to its artistic conse- 
quences for the drama. A prose Carta of 1531, addressed 
to the monarch in defense of the New Christians, formu- 
lates a system of oppositions at work in the universe which 
had directed Gil Vicente’s literary activity since its re- 
corded beginning in 1502. The letter predicates the Crea- 
tor as possessor of two worlds: the first and perfect 
realm of concord, eternal with God, and the second im- 
perfect world of earth where mankind exists in the midst 
of conflictive oppositions. Because by Divine ordinance 
man comprehends every positive value through its negative 
counterpart, he is the better prepared to attain knowledge 
of God’s perfection as absence of all tension and opposition. 
This knowledge alone brings man to peace with himself 
and the world around him. 

The artistic enunciation of this cosmogony in Gil Vicen- 
te’s forty-four dramatic pieces, composed between the 
years 1502 and 1536, conduces to a unified classification 
of the plays. The sacred pieces are those in which a con- 
flictive human nature resolves its tensions by virtue of the 
vision of God’s perfection manifested in the miracles of 
the Divine birth and the Resurrection. The popular farces 
are the dramas in which the personages, deprived of that 
vision, maintain their conflictive natures since they fail to 
see the disparity between their true reality and the appear- 
ances by which they live. These comedies, which do not 
bring the miracles of the Faith to the stage, have no reso- 
lution, except in laughter. The third category, the drama 
of idealized forms, brings to the boards the world of 
fantasy and idealization. The characters belong neither to 
the reality of this world nor to that of the first world; they 
are fictions who dissolve their tensions in the only manner 
left to the poet, in lyric outpourings. 

This classification of the Vicentine drama as sacred, 
profane, and fantastic derives from the poet’s view of the 
condition of conflictive man and augments the significance 
of the 1531 Carta. Gil Vicente is thereby viewed as thinker 
and playwright, organically united like the plays. 

140 pages. $2.00. Mic 58-338 





THE PERVERSE ART OF D. H. LAWRENCE 
(Publication No. 24,606) 


Kingsley Widmér, Ph.D. 
University of Washington, 1957 


The shorter fictions of D. H. Lawrence, consisting of 
the novellas, stories and fragments, are the primary mate- 
rial of this study. The approach emphasizes the dialectic 
of values inhering in the fictions. The entire range of 
shorter fictions are used because they appear to provide 
both Lawrence’s best art and the fullest statement of the 
Laurentian perspective. 
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Several methods have been employed to present the 
Laurentian complexity and peculiarity, with a strong focus 
on the artistic means and qualities. Most of the fictions 
are analyzed in detail and in reference to subject matter, 
dramatic form, imagery, style, symbolism, recurrent 
motifs and thematic ideas. The characteristics of the 
fictions are related to the author’s polemical and philo- 
sophical statements and to examples of his work in other 
forms. The lines of analysis are briefly placed in a back- 
ground which includes the romantic tradition, philosophical 
vitalism and religious and moral heresies. 

With the exception of the introductory chapter, which 
disucsses the Lawrence criticism and scholarship and its 
moralistic bias, each chapter centers on a problematic 
general theme around which are considered a number of 
Lawrence’s statements and stories. Chapter II, “Parables 
of Annihilation,” examines part of Lawrence’s obsession 
with the death experience and with self-destruction and the 
related motifs of primitivism, anti-idealism, decadence 
and nihilism. Chapter III, “The Demon Lover,” examines 
a number of stories centering on Lawrence’s use of the 
demonic, the amoral lover and the affirmation of the de- 
structive. Chapter IV, “The Destructive Woman,” is con- 
cerned with both Lawrence’s dramatic use of the archetypal 
modern woman and with the related anti-bourgeois social 
criticism. Chapter V, “The Limits of Love,” analyzes the 
peculiar Laurentian view of eros and relates it to a number 
of his courtship fictions. Chapter VI, “The Doom of Mar- 
riage,” is a further examination of Laurentian love and 
its difficult and inverted affirmations. Chapter VII, “Par- 
ables of Regeneration,” discusses Lawrence’s religious 





values and examines several contrary embodiments of 
those views in his fictions. 

The discussion of each story includes an effort to 
assess the artistic qualities and merits of the work. Other 
critical views and/or interpretations and approaches are 
examined for a considerable number of the stories. 

The perversity of the Laurentian view is demonstrated 
for the most part in the fictions violent negations, obses- 
sive vehemence, love-death tropes, demonic twists and 


_transcendentalism of excess, as well as ideas of amorality. 


In conclusion, Lawrence-the advocate-of-love-and-mar- 
riage is seen as denying any ideality to love and any peace 
to marriage; Lawrence-the-moralist is seen as disproving 
the relevance of morality to the more significant areas of 
life; Lawrence-the-prophet-of-life is seen as announcing 
the absoluteness of death and destruction as the basis of 
all awareness and meaning. While some of the paradoxical 
qualities of the Laurentian views may be evident, such as 
religious Lawrence being an incisive anti-pietist or au- 
thoritarian Lawrence being an anarchistic rebel, the way 
in which Lawrence turns negations into affirmations re- 
quires careful attention. Lawrence’s affirmations are 
essentially pessimistic, and such Laurentian verities as 
directness, responsiveness, rebellion, the organic mode, 
courage and passion require a harsh disenchantment with 
most of life, especially modern life, and an awareness 

of the defining extremity of authentic existence. 

Since all of the major elements of the perverse art 
appear to have a long and rich history, it is suggested that 
the perverse view of things may well be an inadequately 
acknowledged and insufficiently valued part of the common 
sensibility. 425 pages. $5.45. Mic 58-339 
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THE RECOVERY OF INTERVARIETY INFORMATION 
IN INCOMPLETE BLOCK DESIGNS 


(Publication No. 23,807) 


Bradley Dean Bucher, Ph.D. 
Princeton University, 1957 


Each observation in the incomplete block design is as- 
sumed to be the sum of a block effect, a variety effect, a 
general mean, and an error term, We may suppose that 
the variety effects are divided into a group of fixed effects 
and a group of random effects. In particular, we suppose 
that the block effects, error effects and random variety ef- 
fects are random, mutually uncorrelated samples from 
populations of blocks, errors, and varieties, respectively. 

A simple procedure is developed for finding the mini- 
mum variance linear unbiased estimates of fixed variety 
effects and linear combinations of fixed variety effects. In 
this procedure, a graphical method is obtained that identi- 
fies those observations that receive the same coefficient 
in the minimum variance linear unbiased estimate of a va- 
riety effect under the assumption that all the remaining 
variety effects are random. A procedure for combining 
these estimates to obtain minimum variance linear un- 
biased estimates of linear combinations of fixed variety 
effects is obtained. The variances of these estimates are 
found. The cases of infinite and finite populations of ran- 
dom variety effects are treated. The relationship between 
the usual intrablock and interblock estimates of variety ef- 
fects and the estimates developed is shown. 

The relationship between minimum variance linear un- 
biased estimates of variety effects in different designs is 
shown, and a method is developed for finding a generalized 
estimate in parametric form which has minimum variance 
for any given incomplete block design. Several examples 
are given. 114 pages. $2.00. Mic 58-340 


THE SWEPT-BACK WING 
(Publication No, 24,694) 


Solomon Isaac Ciolkowski, Ph.D. 
New York University, 1955 


Adviser: K, O. Friedrichs 


L. Prandtl in a paper of 1918 considers how by making 
certain approximations one can obtain the Prandtl lifting 
line theory for airfoils of finite span moving orthogonally 
to the direction of the span, Prandtl obtains an approxi- 
mation for the potential of the flow and the distribution of 
circulating around the airfoil. In this paper we obtain a 
modified lifting line theory which is valid for airfoils mov- 
ing in yaw and swept-back wings. 

We obtain this theory by means of a method suggested 
by Prof, K, O. Friedrichs, We begin by showing that a 
trailing vortex sheet exists and assuming that a potential 





flow exists the potential of this flow may be written in 
terms of the boundary values, We introduce a parametri- 
zation of the vortex sheet and then interpret the boundary 
conditions for the potential we have written down as a sys- 
tem of integro-differential equations for the determination 
of the unknown boundary values and the curves forming the 
parametrization of the trailing vortex sheet. We then con- 
sider the first expansion, by means of which the airfoils 
shrink to a line, as a perturbation problem for the bound- 
ary values of the integral equation. By this means we ob- 
tain the dependence of the potential on the perturbation 
parameter and we determine the vortex sheet asymptoti- 
cally as a functional of the circulation, We also obtain the 
potential of the flow as a functional of the circulation. 

To obtain this circulation we then consider a stretch- 
ing of the above sequence of airfoils at the same time as 
they contract so that in the limit the airfoil we obtain is an 
airfoil of infinite span and constant profile. The potentials 
of the second expansion procedure are related to the po- 
tentials of the first expansion procedure so that we are 
then able to study under what conditions the limit of the 
stretched problem has a unique solution and we determine 
the circulation of the unstretched problem. By this means 
our second order solution when applied for a wing not in 
yaw is just Prandtl’s lifting line theory. Our theory holds 
in general for arbitrary airfoils and even complete air- 
planes. 54 pages. $2.00. Mic 58-341 


EXISTENCE THEOREMS FOR PERIODIC SOLUTIONS 
OF SYSTEMS OF DIFFERENTIAL AND 
DIFF ERENTIAL-DIFFERENCE EQUATIONS 


(Publication No, 24, 156) 
William Richard Fuller, Ph.D. 
Purdue University, 1957 


Major Professor: Lamberto Cesari 


In § 1. of the present paper we summarize a conver- 
gent method of successive approximations, due to L. 
Cesari, and, in so doing, we introduce a certain unity be- 
tween papers referenced, 

In § 2. we apply the method described in § 1., to sys- 
tems of differential-difference equations of the form 


(1) y(t) = Ay(t) + eq[y(t), y(t - Ai), +++, y(t - A,) 5 €] 


where A = diag (io, - io, 03,°**,4,),0 >0, 03,°°**, 0, 
complex numbers such that imo + oy, 4 0 (u=3,-*++,n; 
m=0,11,-+-+--+). Agare real numbers, We assume each 
component of the vector q is analytic in € and the compo- 
nents of the vectors y(t), y(t-A,),°°°*, y(t-Ar). We 
prove the convergence of the method and give conditions 
under which (1) has periodic solutions with period near 
*™/q and amplitude near a positjve real number Co, a 
simple root of a certain polynomial. 

In §3. we consider systems of the form 
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(2) y = Ay + eq(y ; €) 


where q is supposed to be only Lipschitzian in y and 
bounded in a certain region Q of the (n + 1)- space of y,e. 
We find that the method of Cesari can again be applied 
after a suitable reformulation, and we prove the conver- 
gence, Finally, we find that if q is continuous in ¢€ and sat- 
isfies a certain condition of symmetry then there exist pe- 
riod solutions of (2) with amplitude arbitrary (except that 
y € Q) andin which the period depends upon the amplitude 
and €, 124 pages. $2.00. Mic 58-342 


ON THE JOINT ESTIMATION OF THE SPECTRA, 
COSPECTRUM AND QUADRATURE SPECTRUM OF A 
TWO-DIMENSIONAL STATIONARY GAUSSIAN PROCESS 


(Publication No. 23,822) 


Nathaniel Roy Goodman, Ph.D. 
Princeton University, 1957 


The probability structure of a real two-dimensional 
stationary (zero mean) Gaussian vector process [x(t), y(t)], 
- @ <t <o, is specified (in the absolutely continuous 
case) by f(A), f yy\A) the spectral densities of the x(t) and 
y(t) processes respectively, c(A) the cospectral density, 
and q(A) the quadrature spectral density (- 0<A < o). 
The dissertation treats the problem of jointly estimating 
(in a suitable sense) r A), f yA), c(A), q(A) from a finite 
part of a sample function of the [x(t), y(t)],-w<t Co, 
process. An approximation to the joint sampling distribu- 
tion of the estimators for f,.,,(A), fy yA), c(A), a(A) is ob- 
tained, This approximate sampling distribution termed a 
Complex Wishart distribution serves as the starting point 
in the derivation of approximate sampling distributions of 
estimators for functions of f(A), fyy(A), c(A), q(A). 

The dissertation was motivated by the need of experi- 
menters in fields such as micrometeorology, oceanogra- 
phy, electrical engineering, and aeronautical engineering 
to statistically estimate “parameters” characterizing their 
particular physical systems and to treat the sampling vari- 
ability of estimators for the “parameters.” In a number of 
cases the “parameters” to be estimated are functions of 
the densities f(A), fyy(A), c(A), q(A) of a real two-dimen- 
sional stationary (zero mean) Gaussian vector process, 

172 pages. $2.25. Mic 58-343 


ON TORSION FREE ABELIAN GROUPS 
(Publication No, 23,830) 


David K. Harrison, Ph.D. 
Princeton University, 1956 


A torsion free reduced group k will appear as a “valu- 
ation group” of the vector space A over the rational num- 
bers, of the same rank as k. In section two we show a 
one-to-one correspondence between these “valuation 
groups” and “valuations” of A. The valuation correspond- 
ing to k defines a topology on both k and A, and we take 
the completions of these groups in the uniformity of this 
valuation topology. The relative structure of these com- 
pletions with k and A is then ascertained, 





In section three the structure of the completions them- 
selves is determined, It is shown that if k is of finite 
rank, then the valuation completion of k is isomorphic to 
a direct product of a determined number of copies of p- 
adic integers. If k is not of finite rank, the completion is 
a direct summand of a direct product of copies of p-adic 
integers. Two other characterizing properties of complete 
groups are also given, 

In section one, the properties of the valuation groups 
themselves are studied. A p-group is a torsion free re- 
duced group in which every element is q-power divisible 
for every q #p. It is shown that every torsion free re- 
duced group is a pure, “dense” subgroup of the direct 
product of its p-parts, where each p-part is a p-group. 
This theorem is coupled with the lemma that the lattice of 
pure subgroups of a direct product of p-groups is a pro- 
jective geometry. The second main theorem of section one 
states that e(k) - f(k) « g(k) = n(k), where each of these 
terms are certain invariants of the group k. The third 
main theorem states that the easily calculated g(k) is 1 if 
and only if the direct product of the p-parts of k is com- 
pletely decomposable, 

The conclusion outlines a proposed approach to the 
characterization of torsion free groups of finite rank and 
proves a theorem which shows the immense number of 
torsion free groups, even of very small rank, 

51 pages. $2.00. Mic 58-344 


SEMI-CONVEXITY AND LOCALLY BOUNDED SPACES 
(Publication No. 24,595) 


Robert Trull Ives, Ph.D. 
University of Washington, 1957 


Investigation is made of certain topological vector 
spaces that are not locally convex, 

A subset A of a vector space is. semi-convex (resp, B- 
convex (0 < 8 < 1))iff A is star-shaped at the origin, and — 
there is a B (resp. B is) such that line segments joining 
points in BA lie in A, A topological vector space is locally 
semi-convex (resp. locally B-convex) iff it has a funda- 
mental system of semi-convex (resp. B-convex) neighbor- 
hoods of the origin. 


Theorem: A topological vector space is locally semi- 
(resp. B-) convex iff it can be imbedded isomorphically in 
a product of locally bounded spaces (resp. a product of 
locally B-convex locally bounded spaces). 











Theorem: A topological vector space can be imbedded 
isomorphically in a product of locally linearly bounded 
spaces iff it has a fundamental system of neighborhoods 
{U} of the origin such that U+ S C U, where S is the char- 
acteristic cone of U. 


Complementary examples are given for each theorem, 

The gauge functional p of a symmetric(bounded)semi- 
convex set A that contains the origin in its core is called a 
semi-quasinorm, (resp. quasinorm.) The set A will be - 
gaara iff 8 is a multiplier for p in the sense that Bu(xty) 
< px t+ py for all x and y. The semi-quasinorm will be 
continuous iff Acf A C int Afor all’ € ]0, 1[. Suppose E 
is a fixed locally bounded space, and M (resp. M) is the 
set of all y such that y is a maximal multiplier for some 
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admissible quasinorm (resp. continuous quasinorm) for E, 
It is shown that the sets M and M are both intervals open 
at zero, and with upper endpoint <1. The relationships 
between M and M is unknown, except that \* e M if A\<teM. 


Theorem:- Every locally B-convex locally bounded top- 
ological vector space admits an invariant metric p such 
that every set of the form [x: p (x,¢) <t] is B-convex. 


62 pages. $2.00. Mic 58-345 


FIRST PASSAGE TIME DISTRIBUTIONS 
IN ELECTRONIC RECEIVERS 


(Publication No. 24,639) 


Albert William Kratzke, Ph.D. 
Oregon State College, 1957 


Major Professor: William M. Stone 


When a random input is presented to a conventional 
electronic receiver, the statistical behavior of the output 
determines the sensitivity of the system. [If the output is 
presented to a threshold device, the probability distribution 
of the amplitude of such output determines the probability 
of successful detection. Also of interest are the joint 
probability distribution functions of the output as well as 
the autocorrelation function of the output. The latter func- 
tion brings dependence of joint distributions on time sepa- 
ration for ergodic processes into the analysis. 

A hierarchy of distribution functions of the output of a 
typical electronic receiver are presented for a given real- 
istic input and physically realizable components, The 
autocorrelation function of the output is also presented, 

A general expression for the first passage time proba- 
bility density function is formulated, From this expression 
first passage time density functions are derived for cases 
of independent sampling, a conditionally dependent proc- 
ess, and a process whose joint passage time densities have 
the Markoffian property. The dependence of these passage 
time densities on the amplitude distributions and the auto- 
correlation function is shown, 

The expression for the first passage time density func- 
tion for the physically most interesting problem is left in 
terms of Laplace transforms, The final form for the first 
passage time density function must of necessity be found 
using numerical methods. 52 pages. $2.00. Mic 58-346 


ALMOST PERIODIC SOLUTIONS OF ORDINARY 
DIFFERENTIAL EQUATIONS 


(Publication No, 23,840) 


James C, Lillo, Ph.D. 
Princeton University, 1957 


Several classical theories for ordinary, non-linear, 
differential equations with periodic coefficients are ex- 
tended to differential equations involving almost periodic 
functions. As an example of a general geometric technique 
for investigating almost periodic solutions, we prove the 





existence of such solutions for the generalized pendulum 
and generalized Riccati equations, 

The main result (theorem 6) shows the possibility of 
continuing a stable almost periodic solution under suitable 
perturbations. This extends a classical theory initiated by 
Poincaré, 

As auxiliary investigations related to our principal 
theorem we also prove new stability and reducibility theo- 
rems for linear differential systems. 

76 pages. $2.00. Mic 58-347 


T-SYSTEMS AND BERNSTEIN SYSTEMS 
IN NORMED LINEAR SPACES 


(Publication No, 24,598) 


Richard Gene Long, Ph.D. 
University of Washington, 1957 


A linearly independent sequence {x;}? of points of a 
real normed linear space E is called a T-system for E if 
{x.} ” is fundamental in E and if for each x in E and for 
each non-negative integer n such that 0< n< y +1, x has 
a unique nearest point P, (x) = Dis, t; (x)x; in Svnis the 
linear extension of {x.}'. (£.=1{%}). The deviation se- 
quence { 6; (x)} 7 of x relative to {xi} 7 is defined by: 

(1) | 6; (x) | =||x-P (x) l|for allO<i<y +1 and (2) for 
6 .(x) #0, sgn 6; (x) = sgn his (x), where p; (x) is the 


least integer greater than i for which th a (x) #0. The 
T-system {xi} ” is called a Bernstein system for E pro- 

vided that it is a T-system for the completion E of E and 
if ye E, ze E and { 6; (y)}% ={6i(z)}7, theny =z. For 


{x,} 7 a T-system for E,@ y (E) denotes the set of 
[{x;} : ] 


all deviation sequences of points of E relative to {x;} - 


M. I, Kadec has indicated (using methods of S. N. Bern- 
stein) a proof of: If E and E’ are separable infinite dimen- 
sional Banach spaces with Bernstein systems, then E and 
E’ are homeomorphic. The proof of Kadec is unconvincing 
and is here augmented, modified and generalized to yield 
the theorem: If E and E’ are normed linear spaces with 


Bernstein systems {x;}” and {x;’}” respectively and if 


© 1.) 7] (E)=2 fe; LY (E’), then E and E’ are homeo- 


morphic. This result is used to show that all SV,-dimen- 
sional normed linear spaces are homeomorphic. 

Since any separable Banach space has an admissible 
strictly convex norm and since any separable Banach space 
possesses a fundamental linearly independent sequence of 
points, every separable Banach space has a T-system 
under an admissible norm, Kadeé asked: Is every T-sys- 
tem a Bernstein system? An affirmative answer to this 
would have shown all separable infinite dimensional Banach 
spaces homeomorphic, An example is given in this paper 
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of a T-system which is not a Bernstein system, using (Co) 
and a norm of a type due to V. N. Nikol’ skii. 


Given a Banach space E with T-system {x.}7 , the 
sets U = {xe El { 6; (x)}? ={6;(y)}*% andy e E=>x=y} 


and W=E~U are examined and it is proved that U is a 
dense Gg in E and U+ 4 =U and that if W is non-empty, 
then W is dense in E and “+L =, where & is the set 


of all finite linear combinations of terms of {x; } 4 - Itis 


also shown that if 4+Uc U , then {x} 7 is actually a 


Bernstein system and it is suggested that an attempt to 
prove +Uc U with special conditions on the norm 
would seem to be the most promising approach to the prob- 
lem of showing that every separable infinite dimensional 
Banach space has a Bernstein system under some admis- 
sible norm, 

Finally, a modification (due to Kadeé) of T-systems 
from an increasing sequence of subspaces to a decreasing 
sequence of subspaces is examined to determine its useful- 
ness in solving the general homeomorphism problem and 
is found wanting. 45 pages. $2.00. Mic 58-348 


PLANE WEDGE FLOWS OF A HOMOGENEOUS 
INCOMPRESSIBLE ISOTROPIC REINER-RIVLIN FLUID 


(Publication No. 24,646) 


James Alvin Nickel, Ph.D. 
Oregon State College, 1957 


Major Professor: E. B. McLeod 


The Reiner-Rivlin fluid is a mathematical model of a 
viscous fluid having a non-linear stress function, For high 
polymer solutions and other such substances, this model is 
more suitable for the description of flows than is a fluid 
with a stress relation satisfying the classical Newton- 
Cauchy-Poisson Law. The stress matrix of the Reiner- 
Rivlin fluid is given by an infinite series expansion of the 
rate of deformation matrix condensed into a sum of three 
matrices by the Hamilton-Cayley equations. 

It is shown that the infinite series, which replaces the 
coefficient of viscosity of the classical theory, must be a 
constant of the flow if it is assumed to be independent of 
the temperature and pressure. | 

The stress matrix predicts a positive shear stress at 
the walls which is a function of the wedge angle and 
Reynold’s number of the flow and is inversely proportional 
to the square of the radical distance from the vertex of the 
wedge. Furthermore, the normal components of the stress 


at the walls in the r and 6 directions are shown to exceed — 


the normal stress in the z direction by an additive term 
which is proportional to the square of the above shear 
stress. This behavioral pattern is exhibited for both con- 
vergent and divergent flows. 

Assuming that the viscosity term is a constant, the 
general equations of the velocity profiles are found to be 
solutions of the same differential equation in the classical 
treatments, No further assumptions are made in obtaining 
the velocity profiles. These solutions were then used to 
calculate tables exhibiting some of the possible boundary 
conditions. 35 pages. $2.00. Mic 58-349 





A CLASS OF NORLUND METHODS OF FINITE ORDER 
(Publication No, 24,749) 


Paul Anthony Penzo, Ph.D. 
University of Pittsburgh, 1957 


The series > u;, having the sequence of partial sums 
{s,}+, is defined to be summable by the geometric method 
Zia if the limit of the new sequence {t,}, given by 


k-1 PF 
t : ats... 


i ga. 
n gm 


i=0 
exists; where a is a positive number, k is a positive inte- 
ger and 


This method is shown to be regular and stronger than con- 
vergence for a = 1. 

Consideration of the geometric summability method 
leads to the following inclusion relations: 


(1) The Z,, method includes the Z}, method if and only if 
a=band h is a factor of k. 


(2) If d is a divisor of h and k, then all the series sum- 
mable by both the Z}, and the Z;, methods are summable 


(3) If, in (2), d is the greatest common divisor, then the 
converse holds, 


(4) Any factor in the product of geometric summability 
methods is included in the product method, This is proven 
for the more general finite N6rlund method, 


In addition to these relations, the geometric series 
> z® is found to be summable by the Z;,, method, a = 1, 
for those values of z where zk = ak, z # a, Also, for these 
same points, the condition 2 a™|an - an+:| is shown to be 
sufficient for the Z;, summability of the power series 
> a,z™. Finally, it is demonstrated that the extension of 
the order of the Z;, method to infinity gives no satisfying 
result as far as regularity and the extension property is 
concerned, 41 pages. $2.00. Mic 58-350 


MEAN VALUE THEOREMS FOR SOLUTIONS 
OF CERTAIN PARTIAL DIFFERENTIAL EQUATIONS 


(Publication No, 25,090) 


William James Perry, Ph.D. 
The Pennsylvania State University, 1957 


This paper considers generalizations of the Gauss 
mean value relation 


am 
u(x,y) = = u(x + a cost,y + a sint) dt, 
* 


which holds for harmonic functions, In particular, the 
following problem is attacked: Determine if a mean value 
relation (with an appropriate weighting function) holds for 
solutions of A U20t B Uy + C Uo2 + D Uo + E Uo + Fu= 0, 
and, if so, find the weighting function, 
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If the weighting function is designated as W(x,y,a,t), 
then the mean value relation is 


27 
u(x,y) = = | W(x,y,a,t) u(x + a cost, y+ a sint)dt. 
0 


The method employed is to assume the existence of 
such a relation for analytic u and W, expanding the func- 
tions on the right hand side in Taylor Series, and expand- 
ing in a Fourier Series coefficients of the series for W. 
Since the mean value relation must hold identically in “a”, 
the coefficients of each power of “a” will be separately 
zero. This condition yields infinitely many partial differ- 
ential equations in u involving the Fourier coefficients of 
W. The second-order equation is taken as the defining 
equation, and the Fourier coefficients are selected so that 
all other equations are identically zero. It is shown that 
this procedure can always be carried out if the coefficients 
of the second-order equation satisfy certain conditions 
which are met, for example, by all elliptic equations. 

Employment of this method yields: 

(1) If a function u(x,y) has a mean value relation with a 

weighting function W(x,y,a,t), then it satisfies 


Au,+Bu,,+Cu,+Du,,+Eu,+Fu=0. 


If the weighting function depends on t alone, then 
A, B, and C are constant, and D, E, and F are zero, 


If a function u(x,y) satisfies 
Au,+ Bu,,+Cu,+Du,,+Eu,+Fu=0 , 


and if A, B, and C satisfy certain constraints, then 
it is always possible to compute sequentially the 
formal Fourier coefficients of W(x,y,a,t). Using a 
finite number of these coefficients, a mean value 
relation can be obtained correct to n -th order 
terms in a”, If the formal Fourier series for W 
converges (uniformly in t), then the mean value re- 
lation is exact. The constraints on A, B, and C are 
met, for example, when the differential equation is 
elliptic. 


If a function u(x,y) satisfies 
A Uot+ Buy, + C ug = 0 ; 


where A, B, and C are constants and B*- 4AC <0, 
then u(x,y) satisfies 


27 
u(x,y) = & { W(t) u(x + a cost,y + a sint)dt. 
0 


W(t) may be expressed as a convergent Fourier se- 
ries, 





» 2(- / [24 A?)k ezki(t + 9) 


m9 Fb (T+iA)k+(T-iA)* 





where 
B 


T=A+C, A’*= B’-4AC, and tan20 =<") - 





HAUSDORFF-ANALYTIC FUNCTIONS OF MATRICES 
AND LINEAR TRANSFORMATIONS 


(Publication No, 24,808) 


Walter O, Portmann, Ph.D. 
Case Institute of Technology, 1957 


The concept of an analytic function of a hypercomplex 
variable, proposed by F.. Hausdorff, is extended to include 
a definition of a derivative. A study is then made of 
Hausdorff-analytic functions on the total matric algebra. 

A relationship is shown between this derivative for 
Hausdorff-analytic functions on the total matric algebra 
and the derivative defined by R. F. Rinehart for functions 
of matrices. By further requiring the definition of a 
matric function to be independent of a similarity transfor- 
mation, these functions are viewed as mappings of linear 
transformations. A sufficient condition is given for a 
matric function to be Hausdorff-analytic at a matrix with 
distinct eigenvalues. A connection between matric func- 
tions arising from scalar functions of a complex variable 
and Hausdorff-analytic functions of a matrix is established 
by showing that matric functions arising from scalar func- 
tions are Hausdorff-analytic and by showing a sufficient 
condition for a Hausdorff-analytic function of a matrix (or 
linear transformation) to be a matric function arising from 
a scalar function. 59 pages. $2.00. Mic 58-352 


RECURSIVE UNSOLVABILITY OF GROUP 
THEORETIC PROBLEMS 


(Publication No. 23,854) 


Michael O, Rabin, Ph.D. 
Princeton University, 1956 


This study deals with questions concerning the exist- 
ence of effective decision procedures for certain problems 
in the theory of finitely presented groups, 

As a preliminary we introduce and study, in Chapter I 
and Section 0.1, the concept of a recursive algebraic sys- 
tem. A recursive group is, roughly speaking, a group in 
which multiplication is an effectively computable function, 
The behavior of recursive groups under passage to quo- 
tient groups and subgroups is studied. The word problem 
of a presentation is recursively solvable if and only if the 
group defined by it is a recursive group. It follows that a 
group defined by a presentation with an unsolvable word _ 
problem cannot be faithfully represented by matrices over 
any field, The algebraic closure of a recursive field turns 
out to be a recursive field, 

The main theorem is stated and proved in Chapter II. 
Theorem: Let P be an algebraic property of groups such 
that a) there exists a finitely presented (f.p.) group having 
P, b) there exists af.p. group which does not possess P 
and is not isomorphic to any subgroup of any f.p. group 
having P. Under these conditions there does not exist a 
general and effective procedure for deciding, for every 
given presentation, whether the group defined by it pos- 
esses the property P. 

The proof is obtained by combining Novikov’s result to 
the effect that there exists a presentation for which the 
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word problem is not recursively solvable, with an alge- 
braic construction of certain so-called test groups. 

It follows (Chapter III) from the main theorem that 
there does not exist a general effective procedure for de- 
ciding, for every given presentation, whether the group de- 


fined by it is 1) trivial, 2) cyclic, 3) finite, 4) locally infinite, 


5) free, 6) commutative, 7) solvable, 8) simple, 9) decom- 
posable into a direct product, 10) decomposable into a free 
product, 11) a free product of finite groups, 12) definable 
by a single relation, 13) a group with a solvable word prob- 
lem, 14) a knot-group. 

We also show that the isomorphism problem for f.p. 
groups is not effectively solvable. Furthermore, it is im- 
possible to solve the isomorphism problem even by a 
countably infinite system of computable isomorphism in- 
variants, i.e. any such system is necessarily incomplete. 

All these results clearly indicate that though a f.p. 
group is uniquely defined by a given presentation, in gen- 
eral very little information about the group can be obtained 
from that presentation. 83 pages. $2.00. Mic 58-353 


AN AXIOMATIC APPROACH TO COHOMOLOGY 
THEORY OF FINITE GROUPS 


(Publication No, 24,568) 


Dock Sang Rim, Ph.D. 
Indiana University, 1957 


Cohomology theory in abstract groups has been exten- 
sively studied during the last ten years. When we restrict 
ourselves to finite groups, we may link homology and co- 
homology theory together and produce the cohomology the- 
ory of finite groups defined for all- © <n<o. This 
theory has been fully and elegantly developed by Artin and 
Tate in connection with class field theory. 

Our aim in this paper is to establish a purely axio- 
matic approach to the cohomology theory of finite groups. 
First we characterize the theory without introducing the 
theory of satellites, Our characterization is as follows: 
Let G be a finite group and A a G-module, Let A& denote 
the group of elements of A left fixed by G, and SA the 
group of traces of elements of A. The theory consists of 
functions (H, €;*; 6) where e: H°(G,A) = AG/SA, subject to 
the following axioms: 1) the induced homomorphism func- 
tion * is a functor; 2) * commutes with e at O-dimension; 
3) the connecting homomorphism 6 commutes with *; 

4) an exactness property is fulfilled; 5) G-regular mod- 
ules are cohomologically trivial. If we define f ~ g when 
f-g= < ono™ for some homomorphism 7 (not G- 


O€ 
homomorphism), then 5) may be replaced by 5)’ : f~ g>{* 
= g*, We give a simple existence proof for the theory, 
which is a reworking of C. Chevalley’s approach, To con- 
tinue a purely axiomatic approach we give an axiomatic 
description for the cup product and construct a realization 
of it using the connecting homomorphism of a certain ex- 
act sequence and one natural homomorphism only. That 
is, we prove the existence of the cup product directly from 
the postulated axioms for cohomology theory. This is a 
quite interesting feature because the usual constructive 
approach to the cup product is complicated in the cohomol- 
ogy theory of finite groups. A similar axiomatic approach 





is applied to the lift, restriction, and transfer maps which 
are vital for the application to class field theory. These 
maps are characterized by specifying them at O-dimension 
(the lift map being specified at O-dimension in the unre- 
duced theory, i.e., in Extc(Z,A)) and demanding commuta- 
tivity with connecting homomorphism. The existence is 
proved without bringing in the complex. 

The whole argument is based on one simple fact. 
Namely, we define the generic sequence to be a certain ex- 
act sequence which permits dimension shifting, and prove 
that the connecting homomorphism of any exact sequence 
is obtained by an induced homomorphism followed by the 
generic connecting homomorphism. This means that if the 
induced homomorphism functor is fixed, then all connect- 
ing homomorphisms are completely determined by their 
subset consisting only of the generic connecting homomor- 
phisms,. By virtue of this fact, most problems which we 
are concerned with are reduced to the generic sequences 
only. 56 pages. $2.00. Mic 58-354 


AN AXIOMATIC CHARACTERIZATION 
OF THE REDUCED HOMOLOGY THEORY 


(Publication No, 24,570) 


Patrick Shanahan, Ph.D. 
Indiana University, 1957 


In 1945 S. Eilenberg and N, Steenrod introduced axioms 
for the classical concept of homology theory. According to 
their definition a homology theory on an admissible cate- 
gory is a system of a general type satisfying seven re- 
quirements, the first three of which are called the “alge- 
braic” axioms and the remaining four respectively the 
“exactness”, “homotopy”, “excision”, and “dimension” 
axioms. There exist theories, however, which deserve in 
some sense to be called homology or cohomology theories 
but which do not satisfy the axioms mentioned above, for 
example, the “cohomology theory” defined by T. Rado, An 
investigation shows that the Rado theory possesses seven 
properties differing in varying degrees from the axioms of 
Eilenberg and Steenrod, and that these properties are also 
enjoyed by the well-known reduced cohomology theory ob- 
tained from a cohomology theory by a standard construc- 
tion. These facts lead one to ask whether the Rado theory 
is not in some sense a reduced cohomology theory, and 
provide the motivation for an attempt to axiomatize the re- 
duced (homology and cohomology) theory. : 

To this end it is shown that any reduced theory R(H) 
constructed from a homology theory H (the construction is 
denoted by the letter R) satisfies the seven “reduced” re- 
quirements alluded to above. Conversely, given any sys- 
tem H of a general type which possesses these properties, 
a construction S is developed which yields a homology the- 
ory S(H) when applied to H, It is shown that the homology 
theory constructed in this way is the “correct” one; that 
is, any homology theory H is isomorphic to the homology 
theory SR(H) obtained from H by successive application of 
the constructions R and S, It is then shown that any sys- 
tem Ai satisfying the axioms for the reduced theory is in 
fact a constructed reduced theory in the sense that any 





such system H is isomorphic to the constructed reduced 
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theory RS(H). Thus the axioms presented characterize the 
reduced homology theory. This is the main result of the 
thesis. 

The second part of the thesis contains a discussion of 
the concept of continuity in relation to the reduced homol- 
ogy theory defined in Part I, The main results concerning 
continuity are summed up in the following statement: a ho- 
mology theory on compact pairs is isomorphic to the Cech 
homology theory if and only if it is continuous, A corre- 
sponding theorem is proved for the reduced homology the- 
ory by showing that the constructions R and S preserve 
continuity, that is, that if a homology theory H is continu- 
ous, then so is the reduced theory R(H), and that if the re- 
duced homology theory H is continuous, then so is the ho- 
mology theory S(H). Defining the term “reduced Cech 
homology theory” to mean the reduced theory R(H) con- 
structed from the Cech theory, the main result of Part II 
may be stated: a reduced homology theory defined on com- 
pact pairs is isomorphic to the reduced Cech theory if and 
only if it is continuous. 

In Part III axioms for the reduced cohomology theory 
are presented, and the duals of the theorems of the previ- 
ous sections are discussed, In particular, the isomor- 
phism between H and RS(H) and the dual of this isomor- 
phism are considered, and it is shown that these 
isomorphisms are the natural ones. 

In the last part a theory which satisfies the axioms for 
a reduced cohomology theory is exhibited, This is the 
Rado theory mentioned above. It is shown, using the re- 
sults of Part Ill, that the Rado theory is isomorphic to the 
reduced Cech theory on compact pairs. 

47 pages. $2.00. Mic 58-355 


DIFFERENTIABILITY AND ANALYTICITY 
OF FUNCTIONS IN LINEAR ALGEBRAS 


(Publication No. 24,803) 


Anthony Trampus, Ph.D. 
Case Institute of Technology, 1957 


A study is made of the notions of differential, deriva- 
tive and analyticity for functions whose domain and range 
are contained in a linear associative algebra. In this 
paper the derivative is defined in conjunction with the dif- 
ferential, as opposed to previous definitions of the deriva- 
tive as an entity in itself. With the derivative so defined 
the classical formulas of elementary differential calculus 
are shown to be valid for differentiable functions with do- 
main and range in a linear associative algebra. The de- 
rivative concept is shown to be applicable to functions 
arising from functions of a complex variable, and it leads 
to generalized Taylor series expansions, Here, the scalar 
functions are not restricted to be simply power series 
with circles of convergence enclosing all the character- 
istic roots of the argument element, as in the case of pre- 
vious studies, The results of the present analysis also 
shed new light on the connections among the works of sev- 
eral researchers, At the same time improvements and 
simplifications are made in their works. 
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THE DIRECT METHOD IN THE CALCULUS 
OF VARIATIONS 


(Publication No. 24,410) 


Lincoln Hulley Turner, Ph.D. 
Purdue University, 1957 


Major Professor: Lamberto Cesari 


The purpose of this thesis is to examine certain prop- 
erties of integrals used in the calculus of variations, par- 
ticularly the property of lower semi-continuity. To do 
this, a new form of the Weierstrass integral on continuous 
parametric rectifiable curves and a new integral on con- 
tinuous parametric surfaces have been defined, This sec- 
ond integral is shown to be equivalent to an integral de- 
fined recently by L. Cesari. Theorems giving sufficient 
conditions for an integral to be lower semi-continuous are 
proved which are more general than any given before. 

Moreover, three theorems concerning the existence of 
minimizing curves for integral on non-parametric curves 
in n-space are given, They are extensions of previous 
theorems of E, J. McShane and L. Tonelli. 
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BEHAVIOR OF CONFORMAL MAPS UNDER ANALYTIC 
DEFORMATION OF THE DOMAIN 


(Publication No. 24,681) 


David Zeitlin, Ph.D. 
University of Minnesota, 1957 


Let J”: z=z(t), OSt$1, be a closed Jordan curve with a 
continuously turning tangent and let z, be a point in the in- 
terior (J) of J°, Let w=f(z) map IJ") conformally onto 
| w| <1 such that f(z, )=0 and f(z(0))=1. Then @(t)=arg f(z(t)) 
satisfies the Lichtenstein - Gershgorin integral equation 


a(t) = { K(t,r)e(7)A7 - 2(t) (1) 





K(t,7) = 1m| 1 Olog (Ap-2t7)) | 


" OT t-T 





f z(t)-z( 0) . 
A(t) = Im | log TE COSAI 


The thesis is concerned with the variation of f(z) under a 
deformation of J” by application of variational techniques 
to (1). 

Let I (€) be a family of closed curves, z=z(t,e), OSt=1, 
| el<1, where z(t,e) is periodic in t with period 1 and of 
class C?in t for fixed €, and analytic in ¢ for fixed t. Let 
r (0)=I, he= min | z,(t,0) , d= min |2(t,0)-2, |, and M, 


= max oral 0) , k=0,1,2. For any chord A=|z(tr,€) 


O=t=1 


~2(t,,€) | and the corresponding (shorter) arc As, let 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





247 





Neesup 42 , 


T(e) A 


Because of our assumptions on [", N=N(0)< © . Let 


la*x(t, €) _ O¥xlt, 0) “5 
atk atk 








k=0,1,2, 


where 0 < a < min(d,h). Then, for | € | <r=min(1j5 , all 
I’ (€) are simple closed curves. 

For real €, -rze<r, let w=f(z,e) map the I( /‘(€)) con- 
formally onto the circle | w|<1 such that f(z,,¢)=0, 
f(z(0,€),6)=1. Then O(t,e)=arg f(z(t,¢€),€) satisfies the inte- 
gral equation 


(te) = | K(t,7,00(7, dT - 2A(t,) (2) 


0 


where K(t,7T,€) and A(t,e) are defined for J’ (e€) in the same 
way as K(t,7) and A(t) for J°. For e&0, O(t,0)=O(t), K(t,7,0) 
=K(t,7), and A(t,0)=A(t). We show that, for fixed z, the 
function f(z,¢€) can be continued ed analytically for for “complex € 
ina neighborhood of €0, 

“This is accomplished by considering the integral 
equation 








1 


Q(t) = | Glt,7,¢) Q (7,047 - 2P(t,e) (3) 


0 


where G(t,7,¢) and P(t,e) are analytic functions of ¢, |e|<r, 
and for real €, reduce to K(t,7,¢) and A(t,e), respectively. 
It is proved that (3) has a solution, Q(t,e), which is con- 
tinuous in t and e and analytic ine, |e |Sr, <r. eoee- 
more, there exists a constant H such that|Q(t,e) 

where H and r, depend only on a and other Anaad ll as- 
sociated with ["(0). For real €, Q (t,¢)=0(t,e). Then 


“gl Qtt, €)- 2(0,€)) 


Poe 3 Z,(t,€) 
f(z,€) = Oni ee - dt 





is the analytic extension of the mapping function for com- 


plex € €, le | =r,. 





Several applications of these results are given. For 
wt =e =n, 


: eX 
At,e) = 2, E hxt) (4) 





k 
where h,{t) = o — , k =0,1,2, - ++, satisfy the inte- 


gral equation 


h(t) = J K(t,7,0)hy(T)AT + f(t) (5) 


The fi, (t) are calculated recursively. If Q(t,0) is known, the 
mapping function for a “neighboring” curve /‘(€) may be 
computed to any degree of accuracy by taking sufficiently 
many terms of (4). The fact that the kernel is common to 
all equations (5) simplifies the computation. 

As a second application, a new proof for the error esti- 
mate in the Hadamard variational formula for the Green’s 
function is obtained:- 

A similar variational technique as the one applied to 
Q(t) is carried out for the equilibrium distribution y(t) of 
the logarithmic potential for a contour I’. W(t) satisfies 
the equation 

1 


W(t) = | K(7,t,0) Y(r)aT . 


0 


By considering the equation 
1 
 (t,e) = | G(T,t,e) p (7,€)dT (6) 
ee 


we show that W(t,e) is an analytic function of €, This is 
utilized to obtain variational formulae and estimates for 
y(t,e) and for the capacity, 


C(e) = ex) [ W (t,e) log atta fat 


of the domain bounded by J (e). 
67 pages. $2.00. Mic 58-358 


MUSIC 


A STUDY OF MUSICAL ACTIVITIES, 
INSTRUMENTATION, AND TECHNICAL COMPETENCE 
AS FACTORS IN ARRANGING MUSIC 
FOR HIGH SCHOOL BANDS 


(Publication No. 24,815) 


J. Philip Dalby, Ed.D. 
University of Oregon, 1958 


Adviser: Robert E, Nye 


The purpose of this study was to determine the kind 
and amount of musical activities for which high school 





bands would need music; the instrumentation, or instru- 
mentations, basic to the majority of high school bands, and 
the technical limitations of high school bands and bands- 
men, and the relation of these limitations to the arranger 
of high school band music. Data were gathered from a 
study of literature in the field; a questionnaire sent to high 
school band directors in the Pacific, Mountain, and Mid- 
western areas of the United States; a study of selected 
band compositions; and from publishers of band music. 
Most high school bands participate in a variety of ac- 
tivities for which they must be provided with suitable 
music. These include: pep rallies, street parades, dances, 
indoor concerts, football half-time shows, basketball 
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half-time shows, outdoor concerts, festival concerts, and 
festival parades. As most of the class time of the ma- 
jority of high school bands is used in preparing for these 
activities it is important that the arranger write suitable, 
yet worthwhile music for them, 

Two basic high school band instrumentations were de- 
veloped from this study. The smaller, called a “standard” 
band instrumentation, was determined from a study of the 
bands of under 60 players in size in high schools having an 
enrollment of less than 175 pupils. The larger, or “con- 
cert” instrumentation, was determined from a study of all 
high school bands having over 60 players. 

Technical competence of high school bands was de- 
termined by studying music reported by high school band 
directors as having been performed successfully, as well 
as music reported by publishers of band music as having 
been particularly successful, These compositions were 
analyzed to determine the types of rhythmic patterns used, 
the extensive, inclusive, and median compass of each in- 
strumental part, and the use of key and meter signatures’ 
and embellishments. 

As a result of the research, recommendations relating 
to high school band activities, instrumentation, and tech- 
nical competence were made for composers and arrangers 
of high school band music, Some of these recommenda- 
tions are listed below: 

1, Good music should be written for band organizations 
that perform for pep rallies, military and festival 
parades, concerts, football and basketball shows, and 
dances, 

2. Composers and arrangers should provide music in all 
grades of difficulty for each of two basic instrumen- 
tations. 


a. It was recommended that the scoring for the 
smaller bands be as follows: 
Flute Trombone 
lst B-flat Clarinet Baritone 
2nd B-flat Clarinet Bass (tuba) 
Alto Saxophone Snare Drum 
Tenor Saxophone Bass Drum 
Horn (or alto) Cymbals 
ist B-flat Cornet (trumpet) Bells 
2nd B-flat Cornet (trumpet) Triangle 
3rd B-flat Cornet (trumpet) 


It was recommended that the scoring for the 
larger bands be as follows: 


1st Flute (piccolo) 
2nd Flute 

Oboe 

lst B-flat Clarinet 
(divisi when desired) 
2nd B-flat Clarinet 
(divisi when desired) 
B-flat Bass Clarinet 
ist Alto Saxophone 
2nd Alto Saxophone 
Tenor Saxophone 
Baritone Saxophone 
1st Horn (alto) 

2nd Horn (alto) 

3rd Horn (alto) 


lst Trombone 

2nd Trombone 

3rd Trombone 
Baritone 

(divisi when desired) 
Basses 

(divisi when desired) 
Snare Drum 

Bass Drum 

Timpani 

Cymbals 

Bells 

Castanets 
Woodblocks 
Tambourine 


ist B-flat Cornet (trumpet) Triangle 


2nd B-flat Cornet (trumpet) 
3rd B-flat Cornet (trumpet) 





3. The tonal range of each instrument should be essen- 
tially the same for both Class A and Class B band 
music, but should be considerably less extensive for 
Class C band music, especially with regard to the 
higher compass of each instrument, and the extreme 
low compass of brass instruments and saxophones, 
All rhythmic patterns should be considered available 
for Class A band music, Class B music should not 
use superimposed meters; Class C music should not 
include superimposed meters, subdivisions of the beat | 
into more than four parts, syncopation within the sub- 
divided beat, nor superimposed background, 

Class C music should be restricted to the use of key 
signatures including from one to five flats (concert 
key), and Class A and B music should utilize any of 
the following signatures: one sharp, nor sharps nor 
flats, and from one to six flats. 
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A STUDY OF AMERICAN FOLK SONGS: 
TEN FOLK SONGS ARRANGED FOR PERFORMANCE 
BY THE MIXED CHORUS IN 
THE TWENTIETH CENTURY SECONDARY SCHOOL 


(Publication No. 23,980) 


Hugh Harris McGarity, Ph.D. 
The Florida State University, 1958 


Published research of the musicologist in recent dec- 
ades has revealed an inexhaustible supply of American folk 
song materials. Music educators have made effective use 
of this type of music, particularly at the elementary school 
level, Principal graded music series for the primary and 
intermediate grades include a wealth of folk songs and folk 
games, bringing the child into contact with his American 
heritage. | 

At the secondary school level the student, because of 
his previous musical experiences is equipped to perform 
music that appeals to the more sophisticated view of his 
environment, Folk tunes published by the musicologist are 
usually in the form of a single melodic line, often without 
instrumental accompaniment. Thus, they are usually in- 
sufficient to challenge twentieth century youth accustomed 
to participating in choral organizations which perform 
music arranged effectively for this particular medium. 

The amount of American folk music available for sec- 
ondary school choral groups is small when compared with 
a vast quantity of choral music from other sources, There 
seems to be a need for increased attention on the part of 
the composer in preparing (arranging) more of this music 
for sophisticated choral performances. 

The purpose of this study was to analyze and arrange 
ten American folk songs, selected on the basis of musical 
appeal and attractiveness rather than social use and geo- 
graphic occurrence alone. These arrangements constitute 
an original contribution to literature for non-professional 
choral groups and should encourage a more frequent in- 
clusion of American folk music in performance repertoire, 

This study describes folk song as existing in a con- 
tinuum and the constant modification which a folk song 
undergoes permits the scholar to share in that continuum. 
Evidence is cited in the study which indicates a need for 
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the arranger to adapt music of the vernacular to more so- 
phisticated traditions. 

Criteria used for the arrangements were established 
as follows: 

1, Voice parts were soprano, alto, tenor, and bass. 
The range of each part was defined and conditions 
under which the ranges could be extended were set 
forth. 

Florid passages were avoided. 

Melodic lines, when proceeding contrapuntally, 
followed a diatonic course and were characterized 
by smooth and logical voice leading. 

Melodic leaps did not exceed a minor sixth except 
for the perfect octave, and minor sevenths in two 
steps were resolved. The melodic tritone was used 
only in songs based on the “blues” scale. 

5. Parallel perfect fifths and octaves and the over-use 
of consecutive thirds and sixths were avoided. 
Diminished fifths were resolved. 

Researchers in the field of American folk music real- 
ize the lack of racial homogeneity in America, and, for 
reasons of convenience, report their findings according to 
the three principal traditions in America — Anglo-Ameri- 
can, Afro-American, and American Indian. Of these three 
traditions in America, the principal one is Anglo- Ameri- 
can and the Afro-American is secondary. In addition there 
has been considerable acculturation between these two tra- 
ditions. Music of the American Indian has seen little ac- 
culturation with the English and African traditions in 
America, and for this reason was not a part of this study. 

An explanation of the melodic characteristics of Anglo- 
American folk melodies according to the “Sharp, Rufty, 
Buchanan Folk Tune Classification Technique” and the re- 
lation of this technique to Church Modes were presented. 

Historical and sociological concomitants which produce 
the various types of American folk songs represented by 
the selected arrangements presented in this study were 
discussed. With each song information pertaining to 
sources and social use was included, and an analysis of 
arranging techniques was presented, 
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THE IMPROVEMENT OF SENSITIVITY TO 
INTERVAL INTONATION THROUGH TRAINING 
WITH A MECHANICAL APPARATUS, 

AN EXPLORATORY STUDY 


(Publication No, 24,559) 


Lawrence Howard McQuerrey, Ph.D. 
Indiana University, 1957 


The purpose of the study was to investigate the possi- 
bility of increasing the sensitivity of music students to 
interval intonation through a training scheme using an 
electronic apparatus specifically constructed for this pur- 
pose, 

A training scheme was designed to bring subjects into 
controlled contact with the apparatus which enabled them 
to produce the tones of intervals, vary the pitches of these 
tones, and measure by visual means the amount of pitch 
variation, 

To test the efficacy of the training scheme an 





experiment was performed using the parallel-group tech- 
nique and employing two equivalent groups, with a popula- 
tion of thirty volunteer members from a freshman Music 

Theory course at Indiana University. 

Four intervals were selected for experimental pur- 
poses: the perfect fifth, the perfect fourth, the major third, 
and the minor third. 

Training-testing procedures used in the experiment 
were: 1) the tuning procedure manipulative in which the 
subject manually adjusted the pitches of the inverval tones; 
2) the tuning procedure non-manipulative in which the sub- 
ject directed the experimenter in adjusting pitches; 3) the 
judgment procedure in which the subject judged whether 
intervals were larger or smaller than the criteria to which 
he had been trained. 

Test scores consisted of deviations measured in cents 
from selected intonation criteria. The basic statistical 
procedure to show the effect of the training scheme was the 
analysis of covariance between Post-test scores of the two 
experimental groups, using Pretest scores as the covari- 
ant measure, — 

The effect of the training scheme upon the performance 
of subjects on the tuning portion of the experimental tasks 
was significant to a 1 percent level of confidence. Thus 
the intonation sensitivity of the experimental subjects, as 
measured by the tuning procedures, improved significantly 
as a result of the experimental training. 

The effect of the training scheme upon the performance 
of female subjects on both tuning procedures was signifi- 
cant at a 1 percent level of confidence, whereas the effect 
upon the performance of the male subjects was significant 
only on the non-manipulative portion of the tuning proce- 
dure, and at a 5 percent level of confidence, Thus the 
training scheme was more effective for female subjects 
than for male subjects. 

Performance of experimental tasks using the non- 
manipulative procedure was consistantly better and more 
subject to improvement through training than performance 
using the manipulative procedure, 

Using the judgment procedures, the experimental group 
performed significantly better than the control group when 
intervals were sounded at a deviation of fifty cents from 
the criteria. No significant differences between groups 
were found at deviations of thirty cents or less, 

The reliability coefficient for the tuning portion of the 
experimental test, computed on the basis of the fifteen sub- 
jects in the control group, was 0.992. 

In the sense that the total capabilities of the experi- 
mental apparatus were not exploited, the present study was 
a pilot study, anticipating further research based on the 
use of the apparatus in related areas, 

This study indicates that a course of training which 
would instruct and demonstrate comparative tuning, and 
give aural experience with minute intonation deviations 
that could be measured visually, would increase the sensi- 
tivity of music students to interval intonation. 
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A COMPARATIVE STUDY OF THE PREPARATION 
OF SCHOOL MUSIC TEACHERS 
IN JAPAN AND THE UNITED STATES 


(Publication No. 23,468) 


Setsuko Mita, Ph.D. 
Michigan State University, 1957 


Purpose of the Study 


The study has been made to answer the following three 


questions: 


1, 


2. 


3. 


What are the differences and similarities in the pro- 
grams of music-teacher education in Japan and the 
United States? 

What historical, philosophical and social influences 
have created these differences and similarities? 

What is needed to improve the programs, and are there 
any means to meet these needs ? 


Methods and Procedures 





To find the answers to the above questions, methods 


and procedures used were: 


1, 


2. 


3. 


To establish a background, a survey of the development 
of school music education in each country was made. 
The study then proceeded to find out what historical and 
traditional factors have created significant features in 
music-teacher education in Japan and the United States. 
The actual conditions of training were studied at Michi- 
gan State University and two other Michigan higher edu- 
cational institutions. 

The curricula of three Japanese and the three Michigan 
institutions were checked against the evaluation sched- 
ules of the Music Education curriculum prepared by the 
Music Educators National Conference and the National 
Association of Schools of Music, for the purpose of find- 
ing out the propriety of the emphasis received by each 
subject content area, 

One hundred and four Japanese high school music 
teachers were asked to evaluate their training and to 
express what they felt to be lacking in the training. A 
questionnaire was developed for use with Japanese 
teachers, based on the MENC and NASM recommended 
curriculum, The results of the study were compared 
with a similar study made of three hundred and one 
American high school music teachers by Wilber John 
Peterson and contained in his Ed, D. dissertation, 
Training of Secondary Music Teachers in the Under- 





Seventeen Western States. (University of Oregon, 1954) 


Findings 


Major features found out through the study were: 

The history of music-teacher education in the two 
countries showed that the programs and practices were 
the reflections of the philosophy of education of each 
country. The pre-war totalitarian Japanese govern- 
ment set up a centralized, uniform teacher-training 
program under the authority of the Ministry of Educa- 
tion, while states’ rights in the United States promoted 
diversity and variation in teacher education. Though 
after World War II, the Japanese system was revised 
according to democratic principles in education, the 





power of tradition is still a strong factor influencing 
music-teacher education. 

In types of training schools, Japanese conservatory type 
schools have a unique system of certifying teachers by 
merely adding to ordinary Applied Music curricula the 
minimum credits in Professional Education required by 
the Teachers License Law. In the United States all 
prospective teachers are trained by the Music Educa- 
tion curriculum, 

Concerning requirements for admission, baccalaureate 
degrees and certification of teachers, the American 
system, lacking national control, showed a lack of uni- 
formity against the more uniform Japanese system. 
Study of the curricula for prospective Japanese teachers 
showed lack of balance in subject content areas, and in- 
adequate emphasis in each area. The Basic Music and 
Professional Education areas, especially, were weaker 
than in the American schools, 

The evaluation of their training programs, by the Japa- 
nese and American teachers, revealed various common 
problems. The greatest need felt by these teachers was 
a more functional and practical training program, 
Among the problems peculiar to one country only, the 
most urgent seemed to be how to secure qualified teach- 
ing personnel for the Japanese schools of music estab- 
lished after World War II. 


Conclusions 





The results of the study suggest the following: 

Need for revision of the existing Japanese system of 

certifying music teachers by requiring a Music Educa- 

tion curriculum for all candidates. 

Need for strengthening professional music organiza- 

tions, especially in Japan, where the only existing or- 

ganization (Zenkoku Daigaku Ongaku-Bu Kyogikai) 

should be developed to the place where it is the recog- 

nized spokesman for the teaching profession. 

Need for joint efforts of music specialists, educators, 

public school music teachers and students-in-training 

to create a more functional and practical Music Educa- 

tion curriculum in each country. 

Need for international co-operation of professional 

music organizations and of music educators for the 

betterment of music-teacher education everywhere. 
281 pages. $3.65. Mic 58-362 


THE MUSICAL EDUCATION 
OF ELEMENTARY CLASSROOM TEACHERS: 
A SURVEY AND APPRAISAL OF THE 
MUSICAL PREPARATION OF ELEMENTARY 
| TEACHERS IN ARKANSAS 


(Publication No, 22,712) 


Milton Smith Trusler, Ph.D. 
Indiana University, 1957 


The problem of this study concerned the extent to which 
Arkansas institutions of higher learning develop the musi- 
cal proficiencies needed by elementary classroom teachers, 
Interviews, questionnaires, and direct observations were 
the media employed in collecting data. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





MUSIC 251 





A list of ninety-one proficiencies, based upon recom- 


mendations in related research, authoritative literature, and 


reliance upon personal experience, was arranged in the 
form of rating schedules for recording: (1) opinions of a 
jury of thirty Arkansas music educators on the relative 
importance of the proficiencies; (2) opinions of thirty-one 
college instructors and 518 elementary teachers on the 
adequacy of college preparation in developing the profi- 
ciencies; (3) opinions of the investigator on teacher per- 
formance, obtained through direct observation of thirty- 
five selected cases. 

Ratings by college instructors were compared to the 
value judgments of jurors, to determine the degree of re- 
lationship. Opinions of elementary teachers were com- 
pared to the instructor ratings. The investigator’s ratings 
of teacher performance were compared to the self-evalu- 
ations of those agreeing to the observation. 

The following findings resulted: (1) most of the pro- 
ficiencies were considered of moderate or greater impor- 
tance by at least two thirds of the jurors, with pianistic 
skills judged least in value; (2) instructor ratings of the 
extent to which collegiate training developed the skills 
compared favorably, allowing for individual differences 
among students, with jury estimates of the importance of 
the skills; (3) teacher ratings were significantly lower 
than instructor evaluations in many areas, indicating vary- 
ing degrees of inadequacy in college preparation; (4) rat- 
ings by the investigator of teacher performance, for the 
cases of direct observation, were generally lower than the 
self-evaluations of the same group. 

The findings suggest that music instructors in Arkan- 
sas institutions need to evaluate their work, and strengthen 
elementary teacher preparation in the areas of singing, 
playing the piano, knowledge of other instrumental media, 
conducting, theory, creative activities, and certain learning 
procedures involved in music teaching. 

426 pages. $5.45. Mic 58-363 


AN EDITION FOR STUDY AND PERFORMANCE 
OF THE GRAND CONCERTO FOR BASSOON 
AND ORCHESTRA BY J. N. HUMMEL (1778-1837) 
AND FOUR SONATAS FOR BASSOON AND KEYBOARD, 
OPUS 26 BY J. B. BOISMORTIER (1691-1765 ?) 
(VOLUMES I AND II) 


(Publication No, 23,792) 


Ronald Wayne Tyree, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Himie Voxman 


The search for additional literature for the bassoon 
has led to names somewhat obscure in music history. 
Johann Nepomuk Hummel (1778-1837) and Joseph- Bodin 
Boismortier (1691-1765?) are two such figures who wrote 
excellent compositions for the bassoon, The Hungarian- 
born Hummel was renowned in his day as a concert pianist 
and composer. One of his many compositions was the 
Grand Concerto for Bassoon and Orchestra. This con- 


among the outstanding works for the bassoon. Using a 
photographic reproduction of the autograph (Brit. Mus. 





Add, MS 32218), the author has edited and prepared the 
Concerto for performance in the original orchestral form, 
and in a version in which the accompaniment is reduced for 
piano. The solo part was kept generally in a non-articu- 
lated form by Hummel. For this reason, the editor has 
liberally supplied articulation in a manner which is faith- 
ful to the general style of woodwind writing in the early 
nineteenth century. Articulation patterns were used when 
possible to make performance of this extremely difficult 
work less demanding upon the soloist. The editovial pro- 
cedures are carefully explained in the preface to the Con- 
certo, and each instance of editing is indicated as being 
supplied by the editor. 

Joseph- Bodin Boismortier was a French composer of 
the first half of the eighteenth century. His works, totaling 
more than one hundred opus numbers, were primarily in 
the area of chamber music. In 1724 he took up residence 
in Paris and began publishing his own works there. Among 
Boismortier’s compositions for bassoon are two sets of 
six sonatas, Opus 14 and Opus 40, for two bassoons, and 
one set of five sonatas for cello, or viola, or bassoon, and 
figured bass, Opus 26. The sonatas presented here are the 
first four of the latter set. The figured bass has been 
realized by the present writer in an appropriate style, and 
the occasional instances of editing follow the procedures 
outlined in the preface to the four sonatas. Also discussed 
in the preface are various problems related to the orna- 
mentation used by Boismortier. In the opinion of the edi- 
tor, this set of sonatas, presented in a practical edition 
such as this, should become a valuable addition to bassoon 
literature since each sonata is of moderate difficulty while 
being a composition of high musical content, 

162 pages. $2.15. Mic 58-364 


AN APPRAISAL OF SOME PHILOSOPHIC 
IMPLICATIONS OF ELEMENTARY SCHOOL MUSIC: 
A STUDY OF SELECTED SCHOOLS 
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(Publication No, 23,556) 


Sylvesta Marie Wassum, Ph.D. 
Northwestern University, 1957 


The concept of philosophy to be used as a tool of analy- 
sis, criticism, synthesis, and evaluation gave direction to 
the study. The value of a philosophic approach lay in the 
fact that philosophy requires not only an expression of be- 
liefs but the basis for the beliefs on which all theories 
rest, 

The Problem. The purpose of the study was to ex- 
amine and analyze the music practices within the self- 
contained classroom in selected California elementary 
schools, These practices were evaluated on the basis of 
pragmatism, a branch of philosophy selected because of its 
American origins, and its impact upon education in the 
United States. The following questions served as guides 
throughout the study: (1) Are the classroom practices in 
music which contribute to the functioning of pragmatic phi- 
losophy to be found in the selected schools? (2) Do the 
practices in each individual school system reveal a con- 
sistent philosophy? (3) What forces seem to contribute the 
most to the philosophy; the communities, the school 
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administrators, or the individual teachers? (4) What 
might be the implications for teacher education? 

Procedure. Pragmatism was analyzed according to its 
ontological, axiological, and epistemological tenets and 
implications were drawn for educational practice. Five 
factors accepted as significant to pragmatism were found 
to apply to the music classroom: (1) the time allotment, 
(2) the variety of activities provided for the individual and 
the group, (3) the environmental facilities of school and 
community, (4) the provision for individual differences, 

(5) development of the individual’s cognitive powers as re- 
lated to musical experience and understanding. 

Classrooms were selected in school districts that pro- 
vided a variety of situations regarding locale, population 
and growth characteristics, and economic support. Study 
was restricted to the self-contained classroom and to dis- 
tricts which had a well-defined music program, but did not 
constitute a random sampling. 

Data were gathered by means of observations, inter- 
views, and questionnaire. The Spearman formula for rank- 
difference correlation was employed and results were 
tested against the null hypothesis based on the assumption 
that the population mean was .00, to establish correlations 
between the pairs of factors to reveal consistency of prac- 
tices and to establish the relative influence of teachers, 
administrators, or communities in the transmission of 
philosophic principles into practice. 

Results. The practices which were accepted as re- 
vealing pragmatic principles as an influence in the music 
classroom were in evidence in varying degrees and were 
measurable. Half of the districts generally ranked higher 
than the mean, and the mode tended to be higher than the 
mean, indicating that the practices were rather widely de- 
veloped within the high-ranking districts. 

The four highest and lowest ranking districts showed 
most consistency, the former in adherence to pragmatic 
principles and the latter negative. Consistency of high 
correlations among practices for which the classroom 
teacher was responsible tended to support the conclusion 
that the classroom teacher was the most important single 
influence in implementing philosophic beliefs with prac- 
tice. 

All practices revealed correlations which were signif- 
icant at the .01 level except the time allotment, which 
failed to show significant correlation with any other factor. 
Community environmental influences were less significant 
than classroom environment, Supply of adequate equip- 
ment was found to have a direct bearing on the classroom 
environment and on the number and variety of experiences 
presented, Expensive types of equipment were lacking, as 
were adequate supplementary books for pupils and 
teachers, 

Adequate teacher training should therefore provide a 
varied activity program for developing necessary skills in 
rhythmic activities, singing, use of instruments, directed 
listening, and creative experiences, Educational practices 
observed which implemented the music program were: 

(1) classroom environment, (2) teacher-pupil planning, 
(3) creative activities, (4) attention to individual differ- 
ences, (5) emphasis on pupil activity as opposed to verbal- 
izing. 180 pages. $2.35. Mic 58-365 
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AND HIS VIOLIN CONCERTOS 
(VOLUMES I AND It) 
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Giovanni Baptista Viotti (1755-1824) occupies a signifi- 
cant position both in the history of violin playing and in the 
history of the violin concerto, Viotti’s career is first 
traced from its beginning in Turin through his successful 
years in Paris and London, his long retirement, and his 
brief return to musical activity in Paris. His life is ex- 
amined against the background of musical conditions in the 
various centers in which he worked, and an explanation of 
his early retirement is sought in these conditions. 

Viotti is next considered as a performer. The opinions 
of his contemporaries and the violin methods written by 
his followers furnish the major material through which 
his position in the history of violin playing is evaluated, 
His relationship to important developments concerning the 
bow and the instrument is also treated, 

The following section deals with the violin concerto 
before Viotti. The shift in the violin concerto’s center of 
development from Italy to Paris is explained, The Pa- 
risian concerto, which served as Viotti’s model, is de- 
scribed; the description is based on concertos by com- 
posers of various nationalities who wrote for Paris in the 
1760’s and 1770’s. 

A consideration of the chronology of Viotti’s concertos 
is preceded by a statement of the problems and the period- 
ization of Viotti’s career according to the different phases 
of his activity. The documentary evidence concerning the 
publication of the concertos is examined and then placed in 
conjunction with musical considerations to establish the 
approximate dates of composition. 

A general description of the concertos follows, This 
discussion is divided according to movements, and deals 
with form, style, trends of Viotti’s development, and re- 
lation to his precedessors and contemporaries. Each of 
the twenty-nine concertos is then analysed briefly and 
evaluated in relation to Viotti’s entire series, 

Finally, Viotti’s influence on his immediate successors 
in France and his somewhat later influence in Germany is 
summarized. His concertos are considered as the summit 
of the Classical violin concerto and the starting point of 
the Romantic violin concerto; his historical position is 
emphasized as the link between the Italian tradition and 
the “modern” French school, 

Volume II contains the musical examples referred to 
in the text, and a thematic index (including each movement) 
of the twenty-nine concertos, 
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The current interest in the relationship of plant and 
animal hormones and their effect on plants has raised the 
question of whether or not these hormones have a pharma- 
ceutical application in respect to their effect on medicinal 
plants and their constituents. 

A brief survey of the literature on the subject revealed 
some information concerning the relationship of plant and 
animal hormones and their effects on plants. Walter and 
Janney’ reported that extractions of male and female cat- 
kins, sprouted oats, rhubarb leaves and yeast produced 
estrus in castrated mice, Butenandt and Jacoby’ isolated 
from palm-nut oil a substance which they called *Toko- 
kinin” and found it to be identical to a-folliculin, Collip* 
prepared *Glucokinin” from yeast, green leaves and roots, 
and reported it to reduce the concentration of blood sugar 
in a way comparable to the action of insulin. Ephedrine, 
which is an alkaloid obtained from Ephedra equisetina, is 
chemically related to the hormone epinephrine and has 
similar physiological activity. More recently Costello and 
Lynn‘ isolated an estrogenic substance from glycyrrhiza. 

Not only do plants produce substances which are analo- 
gous to animal hormones, but animal excretions can be 
used as a source of plant hormones>*, 

Various experimenters’ have shown that certain animal 
hormones have an influence on plants. A summary of these 
influences are: 1) Folliculin and other female hormones 
accelerated flowering and aided growth; 2) Diethylstilbes- 
trol increased the size of plants, particularly enhancing 
leaf growth; 3)'Suprarenal cortex stimulated vegetative 
growth and accelerated reproduction in some water plants; 
4) Adrenaline, in dilute solutions, accelerated opening of 
leaf buds and stimulated root growth; 5) Insulin caused an 
intensification of starch formation in plant cells and in- 
creased quantity and size of leaves; 6) An extract of the 
anterior lobe of the hypophysis, in a dilute solution, stimu- 
lated opening of dormant leaf buds, increased root growth 
of cuttings, and accelerated germination of seeds; 7) Thy- 
roid and thyroxin decreased length and increased thickness 
of roots, accelerated budding and flowering and increased 
growth of stems; and 8) Parathyroid inhibited growth in 
roots. 

Plant hormones are known to affect plant processes 
such as cell elongation and respiration and to figure in 
certain tropic movements which occur in plants, e.g., pho- 
totropism and geotropism**. In addition, many plant hor- 
mones have practical value because of their horticultural 
applications’. 

In view of the resumé presented above, it appears that 
in many cases the metabolic activity of a plant may be al- 
tered by treatment with various animal and plant hormones, 
If there is a change in the metabolic activity of a plant, a 
shift in the amount and perhaps even the type of constitu- 
ents within the cell could be expected. 








With this thought in mind it was decided to study the 
effect of selected animal and plant hormones on the alka- 
loidal yield of Datura tatula Linné. Alkaloids have been 
termed excretion products or by-products of metabolism’, 
or secondary products irreversibly formed from essential 
metabolites in tissues. Thus an increase or decrease in 
alkaloidal content might .be brought about from the effect of 
one of the selected hormones, It is true that, in general, 
alkaloids have not as yet been found to serve a particular 
function in the plant, but alkaloids do have an importance 
medicinally. If an increase in alkaloidal content could be 
shown to be due to the effect of one of the selected hor- 
mones, it would indeed be a worthy contribution. It not 
only would show a way to increase the alkaloidal yield, but 
in addition it might give a clue to the biosynthesis of the 
alkaloid, : 

Youngken*’ reported that 2,4-dichlorophenoxyacetic 
acid caused no significant difference in the total alkaloidal 
content of Datura stramonium Linné, Any given hormone 
does not necessarily bring about the same growth re- 
sponse, It has been shown that a certain plant hormone 
was superior to others for one type of growth response, 
while other hormones were reported superior for different 
type growth responses*®, Thus the fact that 2,4-dichloro- 
phenoxyacetic acid did not cause a change in the alkaloidal 
content does not mean that all plant hormones are ineffec- 
tive. There have been no reports of animal hormones 
changing the alkaloidal content of a plant. 

To study the possible effect of selected hormones on 
the medicinal qualities of plants, Datura tatula Linné, a 
species of the drug Stramonium, was selected for purposes 
of study and experimentation, Preliminary tests were 
made using the following hormones: f-naphthoxyacetic 
acid; a-naphthaleneacetic acid; y-indole-3-n-butyric acid; 
zinc insulin; thyroxin; diethylstilbestrol; anterior pitui- 
tary (alkaline extraction); and anterior pituitary (acid ex- 
traction), The purpose of the preliminary experiment was 
threefold: 1) to determine the hormones which showed the 
most promise of affecting the alkaloidal content; 2) to de- 
termine the most effective method of application of the 
hormones to the plants; and 3) to determine the proper 
concentration of hormone to apply to the plant, 

From the results of the preliminary work, a full scale 
problem was carried out using the three most promising 
hormones with reference to change in alkaloidal content of 
the experimental plants. The three hormones chosen were 
a plant hormone, naphthoxyacetic acid, and two animal hor- 
mones, diethylstilbestrol and zinc insulin, The naphthoxy- 
acetic acid was applied to the soil surrounding the plants 
in a 200 ml, solution containing 0.5 mg. of the hormone, 
while the diethylstilbestrol and zinc insulin were sprayed 
on the foliage in a concentration of 0.01 per cent. 

Plants two to three inches in height were transplanted 
on May 30, 1951. There were seven rows of plants with 
fifty-three plants in each row. Since a control was neces- 
sary for each hormone solution, and one set of plants re- 
ceived no treatment at all, the total number of sets of 
plants was seven, The plants were treated with their re- 
spective solutions on three occasions, July 21, July 28, and 
August 4, 1951. 
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The whole plants were harvested at three different 
times as follows: 1) Flower buds had formed, but none of 
the plants were in flower. 2) The plants were in flower. 
3) The plants were in fruit. At each harvest, five entire 
plants of each group were gathered, dried, separated into 
roots, stems, leaves and fruit (at the last harvest), and 
then powdered, 

The dry weight was noted to serve as an indication of 
comparative growth, Each sample was assayed according 
to the official assay as found in The National Formulary, 
ninth edition’. yids 

Table I lists the results of the alkaloidal assay of the 
samples as ascertained by three assay determinations, 





Before 
Flowering Flowering Fruiting 











Non-treated 
Diethylstilbestrol control 
Diethylstilbestrol test 
Naphthoxyacetic acid control 
Naphthoxyacetic acid test 
Zinc insulin control 

Zinc insulin test 


Table II 
“t” Values of the Significant Test Plants and Controls 


Leaf Stem Root and Fruit 
Sample “— Sample "— Sample "— 
Numbers | Value Numbers Value Numbers | Value 











Results of Alkaloidal Assay of the Samples 


Table I 





Leaves 


Stems 


Roots 





z2- 3 
6- 7 
11 - 12 
13 - 14 


3.98 

8.26* 
7,00* 
9.14* 


2- 3 
4- 5 
6- 7 
11 - 12 


6.08* 
19,26* 
21,34* 

7.95* 


R 9 - R10 
Rll - R12 
R13 - R14 


7,08* 
0.64 
3.79 


(%) a i (%) “x (%) “t” 
| Alka- | value | Alka- {| value | Alka-/ value 
loid loid loid 


583 374 .481 
520 | 6.75*| .441 | 6,.14*| .508 | 1.63 
567 | 1.43 485 | 9.76*| .538 | 4.08 
557 | 2.73 313 | 5.52*| .461 | 1.65 
.560 | 1.55 428 | 5.14*| .462 | 1.23 
628 | 3.40 467 | 8.19*| .506 | 1.76 
485 | 6.98*| .260 | 8.78 | .470 | 0.97 


042 231 0475 
589 | 3.82 231 | 0.00 | .471 | 0.22 
513 | 2.39 372 | 3.14 | .372 | 5.71* 
-708 | 10.34*| .259 396 | 6.24* 
-628 | 6.95*| .223 1.01 408 | 3.17 
-768 | 12.86*| .375 395 | 5.61* 
-641 | 7.73*| .295 ° 3.25 


122 214 ° 
655 | 2.57 185 ‘ 0.67 
719 | 0.11 118 ‘ 0.89 
175 | 2.03 197 ‘ ; 0.54 
-849 | 4.66*| .270 ‘ 3.13 
958 | 9.10*| .136 ‘ 0.75 
1.106 | 13.81*| .141 ° 4.00 
































* = values that are significant. 


The table also gives the Student *t” value, which is used 
as a measure of significance. 

The *t” value was determined, as proposed by 
Snedecor’*, by pooling the variance of non-treated plants 
with the variance of the test plants or control plants being 
analyzed, using 4 degrees of freedom, and testing the hy- 
pothesis that the means of the two samples being compared 
are the same. A “t” value greater than 4.60 is considered 
significant, In the cases where the control or test plants 
gave a significant difference from the non-treated plants 
in percentage of alkaloid a test of significance of the dif- 
ference between the test plants and their control plants 
was made, -Table II lists the *t” values obtained in the 
analysis of the control and test plants which showed a sig- 
nificant difference in percentage of alkaloid from their 
corresponding non-treated plants. 

The per cent of alkaloid present in the plants has been 
the value considered up to this point. While this is impor- 
tant, equally important is the yield of alkaloid per acre or 
plot. Table III lists the amount of alkaloid contained in the 
above-ground portions of each set of plants, representing 
plots of equal size, 

For Tables I, II and III each sample was given a num- 
ber. The numbers and their corresponding samples follow. 





18 = 19 8.11* 
20 - 21 14,47* 


13 - 14 5.31* 
16 - 17 15.37* 
18 - 19 14,09* 
20 - 21 0.22 


F2-F 3 | 0.97 
F6-F 7 2.09 




















* = Values that are significant. 


Table III 


Amount of Alkaloid Present in the Above-Ground Portions 
of the Harvested Plants 





Total 
Alkaloid 
(Grams) 


Total 
Alkaloid 
(Grams) 


Total 
Alkaloid 
(Grams) 


Sample 
Number 


Sample 
Number 


Sample 
Number 





5.29 8 8.61 15 13.93 
5.14 9 8.83 12.91 
3.95 10 7.04 13.21 
3.39 11 11,85 21,35 
4,52 12 9.06 19.03 
6.04 13 6.22 10,67 
4.73 14 6.54 12.71 




















The preceding tables include only what is considered 
the most significant data in reference to the stated objec- 
tive of the study. Lack of space makes it impossible to re- 
port additional data which, while not particularly signifi- 
cant, is informational, Observations on this additional 
data are therefore included in the conclusions, e.g., in- 
crease or decrease in dry weight. 

The conclusions based on the interpretation of the ex- 
perimental data, including that reported in the foregoing 
tables are listed in the following paragraphs. 


Conclusions 
A. Diethylstilbestrol 


1, Diethylstilbestrol did not appreciably affect the 
percentage of alkaloid in the treated plants. Most 
frequently the percentage of alkaloid present in the 
treated plants was lower than the percentage pres- 
ent in the control plants and non-treated plants. 
Only in a few cases was this a significant decrease 
and no definite pattern emerged. 


It has previously been reported" that diethylstil- 
bestrol increased plant growth, particularly en- 
hancing leaf growth, This experiment did not con- 
firm that report, for diethylstilbestrol-treated 
plants did not show any great difference from the 
control plants in dry weight. 
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B. Naphthoxyacetic Acid 


1, At the fruiting stage, the leaves and stems of the 
plants treated with naphthoxyacetic acid contained 
a significantly higher percentage of alkaloid over 
the control plants and non-treated plants. 


The dry weight of the naphthoxyacetic acid control 
plants was greater than the dry weight of all the 
other plants in the experiment. Evidence pointed 
to tween 20 as a possible factor which caused this 
increased dry weight. 


The amount of alkaloid present in the above-ground 
portions of the harvested plants, which came from 
equally sized plots, was greatest in the naphthoxy- 
acetic acid control plants, and the naphthoxyacetic 
acid test plants were second in having the most 
alkaloid, 


Zinc Insulin 


1, The zinc insulin treatment first diminished the 
percentage of alkaloid in the leaves, then at the 
time of fruiting, significantly increased the per- 
centage of alkaloid over the control plants and non- 
treated plants. 


The percentage af alkaloid in the leaves and stems 
of the zinc insulin control plants was significantly 
greater than in the leaves and stems of the non- 
treated plants. This may have been due to the 
presence of the potassium ion in the buffer solu- 
tion. 


The dry weight of the zinc insulin control and test 
plants was much less than the dry weight of all 
other plants in the experiment. This difference 
was probably due to the acid solution (pH3) sprayed 
on the plants. 


For an undetermined reason, both the zinc insulin 
control and test plants were delayed in fruit for- 
mation. 


D. General 


1, The order of the plant organs in decreasing magni- 
tude of percentage of alkaloid was fruit, leaves, 
roots and stems. 


The leaves increased in percentage of alkaloid with 
each harvest, while the stems and roots decreased 
with each harvest. 


The largest amount of alkaloid present in the plant 
is at the fruiting stage. 
81 pages. $2.00. Mic 58-367 
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SYMPATHETIC INNERVATION OF THE HEAD 
AND NECK OF THE HORSE; 
NEUROPHARMACOLOGICAL STUDIES OF 
SWEATING IN THE HORSE 


(Publication No. 24,679) 


Edward Anthony Usenik, Ph.D. 
University of Minnesota, 1957 


Gross anatomical dissection of the sympathetic supply 
to the head and neck was completed and described in 9 
horses. 

Histological studies of the first four thoracic rami 
communicantes, sympathetic root to the eighth cervical 
nerve, vertebral nerve and sympathetic roots from the 
vertebral nerve to the seventh through second cervical 
nerves were made in two horses. Myelinated fiber size 
counts of the first four thoracic rami communicantes 
showed that a single mode of the diameter size frequency 
distribution lay in the 4-6 micra group. Total fibers 
counted were as follows: First thoracic (left ramus - 507, 
right ramus - 799), Second thoracic (left ramus - 3689, 
right ramus - 3603), Third thoracic (left ramus 6819, 
right ramus 5676) and Fourth thoracic (left ramus - 7309, 
right ramus 6775). 

Histological examination revealed that approximately 
one-half to three-fourths of the total area of the second, 
third, and fourth thoracic rami communicantes was 
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occupied by myelinated fibers. The ramus communicans 
of the first thoracic nerve, sympathetic root to the eighth 
cervical nerve, the vertebral nerve, and the sympathetic 
roots from the vertebral nerve to the seventh through sec- 
ond cervical nerves were predominantly unmyelinated. 
However, myelinated fibers ranging from 3-23 micra were 
present. Gross anatomical and histologic evidence found 
in this study suggests that the vertebral nerve supplies 
postganglionic fibers to the cervical nerves for peripheral 
distribution. 

Sympathetic denervation of the head and upper neck in 
the horse resulted in an immediate rise in skin tempera- 
ture from 1 - 2.5°C. and shortly profuse sweating in the 
denervated area, This initial sweating is correlated to an 
increased blood flow following denervation. In addition 
following denervation the sweat glands on that side ex- 
hibited an increased responsiveness to various drugs and 
exercise, 

The sudorific action and the effect on deep skin tem- 
peratures of various drugs administered intravenously on 
the denervated and control sides of the head were studied 
in 302 trials in eight preganglionic decentralized, three 
postganglionic denervated and two preganglionic decentral- 
ized adrenalectomized horses. A sudorific response was 
elicited following intravenous administration of epineph- 
rine, isuprel, acetylcholine, carbachol, pilocarpine, areco- 
line, histamine and dibenzyline, in the non-adrenalecto- 
mized horses. Although the sweat and skin temperature 
responses following administration of various agents 





showed a marked difference on the denervated in compari- 
son to the control side, no difference could be found be- 
tween preganglionic decentralized and postganglionic 
denervated horses except in total area denervated. In the 
adrenalectomized horses only epinephrine and isuprel 
elicited any sweating response indicating that the sudorific 
action of acetylcholine, carbachol, pilocarpine, arecoline, 
histamine and dibenzyline was mediated through discharge 
of epinephrine from the adrenal medulla. The sudorific 
action of acetylcholine, carbachol, arecoline and pilocar- 
pine was blocked by atropine suggesting that the adrenal 
stimulation was mediated through certain “muscarinic” 
effects of these drugs. Dibenzyline, an adrenergic block- 
ing agent, did not block the sudorific action of epinephrine 
and isuprel, : 

Norepinephrine did not produce any sudorific response 
in the horse, however, infusion of norepinephrine inhibited 
epinephrine induced sweating, probably through the mecha- 
nism of greater vasoconstriction when both drugs were in- 
jected together. 

The increased responsiveness of the sweat glands of 
the horse following sympathetic denervation can be par- 
tially attributed to differences in vascular responses fol- 
lowing administration of epinephrine, isuprel and hista- 
mine. Following administration of these agents the skin 
temperature on the denervated side did not decrease as 
markedly as the control side. : 
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CAUSATION, PROBABILITY AND TESTIMONY 
(Publication No. 23,859) 


John Alan Robinson, Ph.D. 
Princeton University, 1956 


The focal point of this study is a well known but little 
understood theory of David Hume’s concerning miracles 
and the methodology of acceptability of eyewitness testi- 
mony that they have occurred. We contend that this theory 
of Hume’s, on a careful analysis, proves to be of great 
philosophical interest once its implications have been 
drawn out, : 

The miracles theory, besides being of the greatest in- 
terest in its own right, is perhaps even more interesting 
and valuable because it invites a thorough study of Hume’s 
general epistemological and logical position, and demands 
clarification of several themes and theories which have 
withstood considerable critical attention without surren- 
dering any clear and satisfactory interpretation, Accord- 
ingly, we examine, in the second chapter, Hume’s concepts 
of ideas, impressions and their “objects”; his doctrine 
concerning relations, involving the distinctions between 
“philosophical” and “natural” relations, logical and factual 
relations; we examine the fundamentals of his theory of 
Association of ideas, and try to show how integrated and 
interconnected Hume’s position was with regard to these 
notions. Most of our interpretation is new, and appears to 
shed light on Hume’s philosophy where hitherto darkness 
has reigned, . 





With these preliminaries having been treated in Chap- 
ter II, we proceed in Chapters III and IV to an extensive 
and fundamental study of Hume’s theory of the causal re- 
lation, We distinguish two major viewpoints, one philo- 
sophical, the other psychological, and present essentially 
new treatments of each. As a result of our analysis in 
Chapters III and IV, we are able to correct several mis- 
conceptions and misunderstandings concerning Hume’s 
theory of causation which are widely held on the authority 
of his critics and commentators, 

In Chapter V we study Hume’s theory of probability 
and factual (nondeductive; nondemonstrative) inference, 
We show that Hume subscribed to a logical theory of justi- 
fied or warranted belief, over and above his psychological 
theory concerning belief. We argue that this logical theory 
is no more nor less than a generalization of his logical 
analysis of the causal relation, and that his development 
along this line is both plausible and modern in conception, 

In analysing Hume on causation and probability we in- 





_ troduce and explain two easily confused senses of *mean- 


ing” or of the notion of a rule of a language, and try to 
show how much clarity is given to Hume’s position when 
we use the distinction between semantical and epistemo- 
logical meaning (and rules) as an interpretive and analyti- 
cal tool, 

Finally, in Chapter VI, we apply all these consider- 
ations to Hume’s theory of miracles. We introduce a pre- 
cise explication for his notion of the degree of credibility 
of an eyewitness observation report, and with the help of 
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this, present his theory in succinct symbolic form. We 
discuss the difficulties attendant upon his theory, and show 
how it can be modified to meet the objections raised. 
A historical introduction is given in Chapter I, anda 
detailed Bibliography follows Chapter VI. 
196 pages. $2.55. Mic 58-369 


ART AND KNOWLEDGE OF NATURE 
(Publication No. 23,557) 


Forrest Wilbur Williams, Ph.D. 
Northwestern University, 1957 


Supervisor: Associate Professor William A, Earle 


The purpose of the argument is to prove that there ex- 
ists an important bearing of art upon cognition of the facts 
of nature. The motivation for this particular problem, and 
its relevance to the relation between epistemology and 
aesthetics, are briefly remarked, “Art” is defined in 
terms of “aesthetic objects,” in the rather customary 
sense of “terminal goods for contemplation.” “Fact” is 
employed as in ordinary English usage, e.g., “It is a known 
fact that rivers run downhill.” 

The method adopted is primarily phenomenological, in 
a sense indebted principally to Edmund Husserl, The con- 
clusion echoes the Kantian position, for affective harmony, 
in the sense of felt “organic unity in variety,” is found to 
be the point of intersection for art and cognition, The 
principal obstacle to this conclusion is conceived to be the 
notion, which enjoys at least prima facie plausibility, that 
feeling and knowing are rather different, perhaps even 
opposed capacities. 





The phenomenological context is established by invok- 
ing a shift away from our usual interest to separate what 
in fact exists in nature from mere fiction. The wisdom of 
deliberately using figurative language to remind us of the 
altered sense of the inquiry is explicitly discussed, Owing 
to the intentionality of consciousness, the restriction of the 
inquiry to consciousness proves no handicap to retaining 
art (represented by a selected painting) and nature as 
themes of investigation. 

The painting as an intended aesthetic object is found to 
emerge as a terminal good for contemplation through a 
harmonious affective organization of contents. The inten- 
tionality of consciousness, and the proof of an intending ego 
of consciousness, together show how to find the conditions 
under which nature, as we ordinarily understand it, can 
become an intended object for consciousness. These con- 
ditions are then sought. They include, first, intentions of 
spatial and temporal relations; second, intentions of 
causal connections; and third, the intention of every spatio- 
temporal object as causally determined in its content by 
every other object throughout space and time. This last 
intention, however, is equivalent to an intention of causes 
and effects as constituting a harmony of contents, and the 
peculiar difficulty encountered by the ego in so intending 
nature gives to aesthetic objects their crucial importance 
to cognition. Since the analysis of causality had served to 
undercut the dichotomy of feeling and knowing, and since 
art proves in every important respect exactly fitted to as- 
sist the intending ego in the effort to know the facts of na- 
ture, the desired conclusion is demonstrated, 

The import of the argument for characteristic prob- 
lems of theory of knowledge and of aesthetics is briefly 
remarked, 103 pages. $2.00. Mic 58-370 
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SHIFT AND BROADENING OF THE 
MANGANESE 4030A TRIPLET IN THE PRESENCE 
OF ARGON AND HELIUM 


(Publication No. 24,814) 


Robert Bowen Bennett, Ph.D. 
University of Oregon, 1958 


Adviser: S. Y. Chén 


Many investigators have studied the effects of foreign 
gases on spectral lines using both a theoretical approach 
and an experimental approach, Due to experimental diffi- 
culties most of the experimental studies have been con- 
fined to the alkali metals and mercury. However, using 
a tube of the conventional design (externally heated), 
Clayton’ was able to study the absorption lines of silver. 
With the exception of mercury the absorption spectra of 
these metals all arise from transitions from °S : states to 


*P, 3 states. 
273 





The results previously obtained have shown that there 
is a } dependence in the broadening and shift of spectral 
lines which is called the fine structure pressure effect. In 
this investigation it was desired to extend the experimental 
studies to elements having absorption spectra with differ- 
ent j quantum numbers than those previously used, Man- 
ganese, which has an absorption spectra resulting from 
transitions from “S$ to °P3,8,2_ was chosen for this study. 

An absorption tube which could be operated at tempera- 
tures from 1000° C to 1500° C while under pressures up to 
2500 lb/in’? was constructed, This was accomplished by 
using an internally heated tube arranged so that the pres- 
sure walls remained cool even when the sample was at an 
elevated temperature, Therefore the pressure was not 
limited by the weakening of the pressure wall resulting 
from heating as it had been in the previous tubes, 

A 35’ grating spectrograph was constructed which gave 
the high dispersion and high resolution necessary for these 
observations, The grating, which was 5-” in diameter and 
ruled with 14,400 lines per inch (obtained from Johns 
Hopkins University), was placed in a Wadsworth mounting. 
Spectra was observed in the second order with a dispersion 
of 1.59 A/mm. 
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Data was obtained for the broadening and shift of the 
Mn 4030A triplet in the presence of argon and helium. 
With helium there was no measurable shift (Av,, < 0.05 
cm /r.d.) while the lines were found to be symmetrically 
broadened (A vy 1 = 0.48 cm™/r.d.) with no fine structure 
effect. The broadening was linear with r.d. in the range 
measured (r.d. = 0 to r.d. = 10). It was found that argon 
produced a red shift of AV,,, = 0.11, 0.13 and 0.12 cm™/ 
r.d. for the j =2, 3 and 7 components respectively. The 
broadening was a yi = 0. 33, 0,36 and 0, 30 cm™~ /r.d, for 
the respective j components, 3,3 andy. The ratios of 
the shift to broadening from this data and the theoretical 
ratios recently obtained by Takeo” are: 





| Av ml / A Vs 
Experimental | Theoretical 


0.33 0.34 
0.36 0.36 
0.40 0.36 
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In the Fourier integral theory an interaction potential 
VRP is assumed. The results obtained by Foley? 
show that the power, p, should be given by the ratio of the 
half width to the shift according to 


Ave _ 
| Avm| 


Using the mean values of Aviand AV,, obtained for 
argon the value of p was found to be p 5.95 indicating the 
Mn-A interaction is a van der Waals type interaction, 
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THE NORMAL MODES OF CAVITY ANTENNAS 
(Publication No, 24,095) 


Marshall Harris Cohen, Ph.D. 
The Ohio State University, 1952 


The dissertation is primarily an attempt to arrive at 
an understanding of the resonance properties of small 
cavity antennas by studying their normal modes. These 
modes are similar to the free oscillations of other oscil- 
latory systems. Each one has a characteristic configura- 
tion and a complex exponential time dependence, It is as- 
sumed that there is an infinite, discrete set of them. 
There is one fundamental distinction between them and 
others more commonly investigated: namely, they occupy 
an infinite volume, and the damping is a result of radia- 
tion, One result of this is that the customary statements 
of existence, orthogonality, and completeness cannot be 
applied. These questions are not considered in the pres- 
ent work. The concept of Q is discussed and it is defined 
in terms of the complex frequency. 





The normal modes are actually transient oscillations, 
and one section is employed for the development and dis- 
cussion of some pertinent time-dependent electromagnetic 
theory. An equivalence theorem is first developed, This 
states that the field in a source-free region is equivalent 
to that produced by a double layer of surface currents, 
electric currents J = H xn, and magnetic currents K 
=nxE, where n is the outwardnormal, This much of the 
theorem is identical with the customary forms, In addition 
to the boundary values it is necessary to include initial 
values if the boundary values are not known for all past 
times. Thus, if initial values of the fields are known at 
t = ta, and boundary values for t > ta, then the surface 
currents plus volume impulse currents which “fire” at 
t = ta generate an equivalent field. These volume impulse 
currents are of two kinds, electric and magnetic, and these 
have the respective strengths D and B. The termination 
properties of the equivalent currents are also discussed, 

The behavior of waves with a complex exponential 
time dependence is the second topic of Section II. The en- 
velope of such a wave is an exponential curve which in- 
creases in the direction of propagation. In a waveguide 
the phase velocity is greater than the envelope velocity, so 
that individual waves advance with respect to the envelope 
and hence the waves themselves increase as they propa- 
gate, An example is given to show that this does not lead 
to paradoxical situations. It is further shown that these 
fields in a waveguide have quasi-steady-state character- 
istics with respect to cutoff phenomena. 

The third section of the dissertation contains a theo- 
retical treatment of the normal modes of radiating cavi- 
ties. An arbitrary cavity opening into a half-space is con- 
sidered, and by a variational method a stationary formula 
for the complex frequencies (eigenvalues) is obtained. 

In the cavity region the field is expanded as a sum of 
cavity modes. This expansion, of which most previous dis- 
cussions are incorrect because the expansions used are 
not complete, is discussed in detail in an appendix. 

The theory permits considerable simplification when 
the cavity is restricted to a section of waveguide, since 
ordinary waveguide theory can then be used. Further 
simplifications are possible when it is assumed that the 
aperture field is just the lowest order waveguide mode and 
the cavity has a high Q. Several interesting analogies to 
circuits appear when these assumptions are made, 

A series of calculations was made for the first normal 
mode of a square waveguide cavity. The cavity has a side 
dimension a, depth 1, and is filled with a medium of di- 
electric constant ¢€,. It is specified by the four parameters 
1 a | 


a? €rF? and Q, where A is the free-space wavelength at 


a 


— l a 
resonance, Curves of : and Q vs. x for various values of 


€, are shown, It is shown that there is a minimum value 


: and that specific 


values of = and €, are necessary to obtain it. The mini- 


of Q associated with every value of 


mum Q was computed and is shown in a graph as a func- 
tion of - - The accompanying parameters — and €y are 


also shown, It turns out that the minimum Q graph is a 
straight line on log-log paper; the following formula 


closely represents it for = < 0.35: 
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- 0.424(2) 


Q min 


The effect of a lossy dielectric may be found by using 
a complex dielectric constant, The relation of the dielec- 
tric loss factor to the Q and radiation efficiency is dis- 
cussed, 

The last section of this work deals with some experi- 
ments that were made to check the theory. A brief review 
of the methods of correlating measured and calculated 
resonance frequency and Q is first made. Then the results 
of measurements on three square waveguide cavity anten- 


nas are given, The antennas had — values of 7.7, 2.0, and 


0.4, with respective corresponding €, values of 3.80, 3.88, 
and 8.41. The first six modes of the first one were meas- 
ured, four modes of the second were measured, and only 
the first mode of the last one was measured, The meas- 
ured resonance frequencies agreed very well with the cal- 
culated ones, i.e., within a few per cent. The values of Q 
did not agree so closely, but the agreement was generally 
within 30 per cent, which is reasonable, Various factors 
which might affect these results are discussed. 
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DYNAMIC MECHANICAL PROPERTIES 
OF IRRADIATED POLYETHYLENE AND NYLON 


(Publication No. 25,079) 


Charles William Deeley, Ph.D. 
The Pennsylvania State University, 1957 


The dynamic mechanical properties viz. internal fric- 
tion and dynamic modulus have been used in the study of 
molecular motions occurring in the high polymers poly- 
ethylene and polyhexamethylene adipamide (nylon 6-6). 
Each polymer is characterized by a unique internal fric- 
tion vs temperature spectrum showing one or more peaks 
reflecting the onset of mobility of various structural ele- 
ments in the long chain molecule. 

To aid in elucidating the nature of the molecular mech- 
anisms responsible for the observed spectra, the struc- 
tures of a branched polyethylene and nylon 6-6 were pro- 
gressively altered by irradiating specimens in the 
Brookhaven and Penn State reactors. Such treatment is 
known to-crosslink the polymer molecules, The subse- 
quent restrictions on molecular motions are manifested in 
significant changes in the internal friction peaks as the de- 
gree of crosslinking increases with greater irradiations. 
From these changes the nature of the molecular mecha- 
nisms are inferred, Correlation is made with results of 
nuclear magnetic resonance experiments and dielectric, 
specific heat, and thermal expansion studies, Structural 
modification by nuclear irradiation was chosen in prefer- 
ence to a chemical method since the latter technique would 
involve the introduction of foreign atoms into the material. 

Measurements were made using the Kline apparatus. 
The polymer specimen is in the form of a rod of circular 
cross-section and is suspended in a horizontal position by 





two threads looped about the ends. One thread is driven by 
a magnetostrictive transducer so that the specimen vibrates 
as a free-free bar in a transverse mode. The response of 
the sample to the driving force is detected by a phonograph 
pickup. A mechanically driven oscillator continuously var- 
ies the applied frequency from a value above the resonance 
frequency to a value below it and the resonance curve is 
automatically plotted on a level recorder. The internal 
friction ’Q™’’, is calculated from the relationship Q™= Af/ 
f,; Af is the difference between the upper and lower half- 
power frequencies and f, is the resonance frequency. The 
dynamic modulus is calculated from the known resonance 
frequency, density, and dimensions of the specimen. 

Polyethylene is characterized by three friction peaks 
termed a, 8, and y at temperatures of 360°, 265°, and 162°K, 
Upon irradiation the a peak narrows and shifts down in tem- 
perature, This behavior is correlated with the proposal 
that the peak arises from large scale molecular motions 
which are initiated prior to melting of crystallites. The 8 
dispersion has been attributed to motions involving branch 
points in the amorphous regions, Irradiation causes a 
lowering in height and an increase in temperature, This 
result is shown to be in accord with mechanical data and 
irradiation chemistry studies of other workers. The y peak 
at first increases in magnitude but beyond a certain irradi- 
ation dose subsequently decreases. The behavior is dis- 
cussed in terms of two competing processes; reduction of 
crystallinity-and increase of crosslink density. The tem- 
perature position of the peak and its persistence after high 
crosslinking density is achieved supports the proposal that 
it is due to the diffusional motions of small groups of chain 
segments. | 

Nylon 6-6 gives four peaks at 540°K (a), 345°K (a@’), 
245°K (8), 170°K (vy). A dose of 5.5x(10)'* nvt is sufficient to 
eliminate completely the a or crystalline melting peak 
while the amorphous a’ dispersion shows a continuous in- 
crease in size. The § region was found to be sensitive to 
moisture content and thermal pretreatment. Its behavior 
is related to the extent of hydrogen bonding of amide groups 
in the main chains. The y peak shows striking dissimilari- 
ties to the y peak in polyethylene. These differences are 
discussed in terms of double bond formation in the main 
chain and accompanying radiation induced degradation. 
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ON THE FOUNDATIONS OF QUANTUM MECHANICS 
(Publication No. 23,816) 


Hugh Everett, III, Ph.D. 
Princeton University, 1957 


Quantum mechanics is reformulated in a way which 
eliminates its present dependence on the special treatment 
of observation of a system by an external observer. The 
result is believed to be a more suitable formulation fox 
application to field theories, particularly general relativ- 
ity. The new formulation does not deny or contradict the 
conventional formulation, but is a more general and com- 
plete formulation from which the conventional interpreta- 
tion can be deduced within its own realm of applicability. 
In this sense the new theory plays the role of a metatheory 
for the older theory, that is, it is an underlying theory in 
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which the nature and consistency of the conventional theory 
can be investigated and clarified, The new theory results 
from the conventional formulation by omitting the special 
postulates concerned with external observation, In their 
place a concept of “relativity of states” is developed for 
treating and interpreting the quantum description of iso- 
lated systems within which observation processes can 
occur. Abstract models for observers are formulated that 
can be treated within the theory as physical systems at all 
times to the same laws as all other physical systems. Iso- 
lated systems containing these model observers in inter- 
action with other subsystems are investigated, and certain 
changes that occur in an observer as a consequence of the 
interaction with the surrounding systems are deduced. 
When these changes are interpreted as the experience of 
the observer this experience is found to be in accord with 
the statistical predictions of the conventional “external ob- 
servation” formulation of quantum mechanics. 
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OUTLINE OF FEYNMAN QUANTIZATION 
OF GENERAL RELATIVITY; DERIVATION OF FIELD 
EQUATIONS; VANISHING OF THE HAMILTONIAN 


(Publication No. 23,847) 


Charles W. Misner, Ph.D. 
Princeton University, 1957 


The nature of a proper quantum theory of general rela- 
tivity is outlined, We distinguish between the ideas of field 
history and field configuration, state vector and state func- 
tional, the metric and its components, observable and 
measurable quantities, points and events, points and co- 
ordinates, and between S and non-S definitions of the Feyn- 
man integral. Ways are pointed out in which the Feynman 
method of quantization presents opportunities to temporar- 
ily side-step difficult problems while studying simpler 
ones. The problem of determining the relative weights to 
be assigned to different field histories in the Feynman 
“sum over histories” is separated from the problem of de- 
termining the absolute weights, and the H-principle which 
determines the relative weights is formulated. Applied to 
general relativity, the H-principle is formulated in terms 
of the transformations g,, > 1,,%g, 98 of one metric 
into another, and the Feynman functional integral over 
metrics is based on the measure (-g)-7/ * [Tdg,,, on metrics 
at a point. The H-principle then leads unambiguously to 


the form <2 (R, - 3 6 u*R\(-2)'/* 1 > = 0 for the operator 


field equations. The position of the indices and the (-g)'7 
factor are independent of the choice of g,,) for field varia- 
bles as against ghar or (-g)/ 2eHA or any algebraically 
equivalent specification of the metric. The Feynman prop- 
agator between hypersurfaces in a rather wide class is 
explicitly evaluated, and the result is summarized ina 
statement that the Hamiltonian operator vanishes. This 
Hamiltonian is however unrelated to energy. It governs 
the dependence of observables on the points of the mani- 
fold, and does not describe the dynamics of the field, The 
dynamics of general relativity are seen to be an inner dy- 
namics described by relationships within the structure of 
a field history but independent to a considerable extent of 








the relationship of the field history to the underlying, 
metric free, manifold. 35 pages. $2.00. Mic 58-375 


THE OBLIQUE SHOCK-COMPRESSION WAVE 
INTERSECTION IN SHOCK REFRACTION 


(Publication No, 25,104) 


Robert Bernard Ludford Taylor, Ph.D. 
The Pennsylvania State University, 1957 


The propagation of a shock wave along a boundary be- 
tween two different gases at grazing incidence gives rise 
to a so-called retransmitted wave in the region ahead of 
the shock in the slow medium which has a sloping, nearly 
linear pressure profile. The intersection of such a wave 
with a shock has been studied theoretically and experi- 
mentally in this investigation, as an attempt at analysis of 
one feature of a complex configuration. 

The one-dimensional interaction of a shock overtaking 
a compression wave traveling in the same direction has 
been put into a convenient form for numerical solution, and 
quantitative results have been obtained for a typical set of 
pressures, The two-dimensional problem of the oblique 
intersection of a shock with a compression wave has been 
treated, for the case of intersection at 90°, by using a 
‘staircase’ profile of small shocks to approximate the 
compression wave, and applying the conditions for the ob- 
lique intersection of shocks. A numerical solution for a 
shock of inverse pressure ratio — = 0.6 and a simulated 
compression going from an initial pressure of 15 lb/in’ to 
20 lb/in® in ten equal steps has been obtained. The strength 
and position of the shock after interaction with the com- 
pression wave are determined, showing a slight increase 
in strength and a bending forward of the shock. The re- 
sults are easily converted to apply to a compression wave 
of arbitrary profile. 

Interferograms of the configurations which result from 
the propagation of shocks at grazing incidence along a 
boundary between two different gases have been obtained, 
using air and hydrogen as the two media. The interaction 
of the retransmitted wave with the shock in air (the ‘slow’ 
gas) approximates the theoretical situation in a region near 
the point of intersection of the wave fronts. The extent of 
this region is limited by the presence of the strong rare- 
faction centered at the foot of the ‘slow’ shock, which plays 
an important role in the whole configuration, Within a 
small region, however, reasonable agreement with the the- 
oretical predictions is obtained, and the method appears 
promising. 

Interferograms have also been obtained for the similar 
configuration which results when the incident shock enters 
directly only the ‘slow’ gas layer. This has been termed 
the ‘diffraction’ case. The retransmitted wave is weaker 
and does not have a shock at its leading edge, as is some- 
times observed when the incident shock is introduced di- 
rectly into the ‘fast’ layer (the ‘refraction’ case), Some 
effects of varying the depth of the ‘fast’ gas layer and an 
interesting deviation from pseudostationary behavior in the 
diffraction case have been observed. 
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SECONDARY DIELECTRIC DISPERSION 
IN POLYVINYL CHLORIDE 


(Publication No. 25,106) 


Sheldon Gamage Turley, Ph.D. 
The Pennsylvania State University, 1957 


The complex dielectric constant of polyvinyl chloride 
was measured using an a.c. bridge over a frequency range 
of 50 to 50,000 c.p.s. for temperatures from -100°C, to 
+65°C. The sample, in the form of a thin disc, was used as 
the dielectric between the electrodes of a parallel-plate 
condenser, This condenser was enclosed in a metal hous- 
ing which provided electrical shielding and also allowed 
the apparatus to be immersed in a constant temperature 
bath for temperature control, Particular emphasis was 
placed on the investigation of a secondary dispersion re- 
gion occurring at low frequencies in the vicinity of 0°C. 
and on the extension of the dielectric measurements for 
the above polymer into lower temperature regions than 
reached previously. 

The large breadth of the loss maxima in the vicinity of 
0°C. and the failure of the Cole-Cole type of analysis 
showed that the phenomenon of secondary dispersion can 
not be quantitatively described by present theories. The 
reduced variable technique was not applicable to these 
data. Two alternative mechanisms were proposed to ex- 
plain the occurrence of secondary dispersion in polyvinyl 
chloride, one based on the movement of side chains and the 
other on the movement of small crystallites of crystalline 
segments of the main chains. 

Because of the importance of correlating dielectric 
dispersion regions with thermal transition regions, the di- 
electric study was supplemented by a linear thermal ex- 
pansion study over the same temperature range. The 
thermal expansion and contraction of the sample, in the 
form of a short cylindrical plug, was used to change the 
distance between the two plates of a lever-type condenser. 
The capacitance of this condenser was measured using the 
same electrical measuring apparatus as above, and each 
reading was converted into sample length at the tempera- 
ture of the measurement, This condenser was also en- 
closed in a metal housing suitable for immersion in the 
constant temperature bath. 

The thermal expansion data was fitted to a straight line 
by means of a least-squares method, No thermal tran- 
sition corresponding to secondary dispersion was apparent 
from the data obtained in this experiment. 
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A STUDY OF COLOR CENTERS IN MAGNESIUM OXIDE 
(Publication No, 23,936) 


Bernard Van Loan Haxby, Ph.D. 
University of Minnesota, 1957 


Adviser: A, J. Dekker 


Magnesium oxide is a divalent metal oxide which crys- 
tallizes in the sodium chloride structure. The material is 
available in the form of large single crystals which are 
transparent to visible and near infra-red radiation. Al- 
though the width of the forbidden energy gap between the 
valence and conduction bands of its electron energy level 
scheme is reported to be about 10.5 electron volts’, a set 
of prominent absorption bands, centered at 4.3 and 5.6 ev 
(2900 and 2200 A), is present in most samples of the crys- 
tal. These absorption bands, as reported by others as 
well?, can be removed by heat treatment in vacuum and 
can be produced by X-irradiation or by heat treatment in 
oxygen. The ratio of peak heights remains constant at a 
value of about 2.2 during the growth of the absorption; the 
higher energy band is the stronger. During heat treatment 
in oxygen, the bands grow by a diffusion process with an 
activation energy of 3.4 ev which agrees with activation 
energy for the diffusion of radioactive magnesium in 
MgO*, 

It has been determined that the saturation amplitude of 
these ultraviolet absorption bands, produced by heating in 
oxygen, increases nearly linearly with the concentration of 
iron in the crystal, The manganese content influences the 
absorption similarly but to a considerably lesser degree. 
Chromium and cobalt do not appear to influence the 4.3 
and 5.6 ev absorption bands produced by heating in oxygen, 
but the corresponding absorption produced by X-rays in 
crystals doped with chromium or cobalt is appreciably 
distorted, 

These results are interpreted in terms of the control 
of the valence of the impurity ions present by the conditions 
imposed during heat treatment at elevated temperatures, 
The experimental evidence indicates that the iron is af- 
fected most strongly by heat treatment in oxygen, on the 
basis of this interpretation, and hence that during this 
treatment the iron ions change valence from (+2) to (+3). 
The valence increase at high temperatures is presumed to 
be accompanied by an increase in the concentration of mag- 
nesium vacancies in order to preserve charge neutrality. 
In the case of X-irradiation the valence increase of iron 
must be accompanied by the trapping of electrons at crys- 
tal imperfections. Electron spin resonance measurements 
confirm that chromium and vanadium ions decrease in 
valence from (+3) to (+2) during X-irradiation‘. 

Satisfactory agreement with experimental data for the 
dependence on oxygen pressure of the saturation amplitude 
of the ultraviolet absorption bands has been achieved from 
consideration of the equilibrium concentrations of lattice 
vacancies and of the impurities, iron, manganese, and 
chromium, in the valence states (+2) and (+3) as functions 
of the oxygen pressure, The treatment of the problem 
follows a method described by Krdger and Vink and leads 
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to the conclusion that the color center density is propor- 
tional to the concentration of Fe®* (or Mn**), 
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RADIOACTIVE DECAY OF Se®™ 
(Publication No. 25,077) 


Robert Glenn Cochran, Ph.D. 
The Pennsylvania State University, 1957 


An experimental investigation, using scintillation tech- 
niques, was made of the radiations emanating from Se®, 
The Se® was produced by activating selenium, enriched in 
the isotope Se™, in the reactor neutron flux. Subsequent 
measurements indicated that there exist gamma-rays of 
2.02 + .05 Mev, 1.01 + .02 Mev, .650 + .005 Mev, and .350 
+ .006 Mev energies, each with a 70 second half-life. By 
performing beta, gamma coincidence measurements, it 
was demonstrated that these gamma-rays are all in coin- 
cidence with the beta-rays. This means that these gamma- 
rays are emitted from energy levels in the Br® nucleus. 
In addition, gamma, gamma coincidence measurements 
were made which indicated the relationship of these 
gamma-rays to each other. In order to propose a consist- 
ent decay scheme, crude beta-ray spectrum measurements 
were made which indicated that a 1.5 Mev beta-ray is 
emitted from Se*®, in addition to the 3.4 Mev beta-ray pre- 
viously reported, Because these data did not predict the 
exact arrangement of the energy levels, further spectral 
measurements were made of the gamma-rays from the 25 
minute isomer of Se®*, These measurements indicated that 
only the .350 Mev gamma-ray is common to each isomer. 
From these data, a consistent decay scheme is proposed, 
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ANGULAR DISTRIBUTIONS OF 
THE D(d,n)He* REACTION BELOW 1 Mev 


(Publication No, 24,712) 


Jack C, Fuller, Ph.D. 
Louisiana State University, 1957 


Professor Dorr C. Ralph 


Supervisor: 


Angular distributions of the nuclear reaction 
D+D > He’ +n + 3.27 Mev 





have been measured at nine bombarding energies ranging 
from 0.1 Mev to 0.9 Mev. Deuterons were accelerated in 
a Van de Graaff generator and allowed to strike a deute- 
rium-zirconium target 300 micrograms per square centi- 
meter thick on a 0.25 millimeter platinum backing. Tar- 
gets were attached with a vinyl cement to the end of a 
brass tube whose wall thickness was 0.010 inch, Calcu- 
lated target thicknesses ranged from 44 to 52 kev with an 
uncertainty of about t 20%. The uncertainty in the average 
deuteron energy in the target varied from 1.5% at 0.900 
Mev to 6% at 0.100 Mev. 

Neutrons were detected with two plastic scintillators 
mounted on photomultiplier tubes; one of these could be 
rotated to make angles of 0° to 165° with the incident beam 
direction. The other scintillator, placed on the rotational 
axis, was used as a reference counter. Small gamma-ray 
background corrections (less than 8%) were made to the 
data at higher bombarding energies. No neutron back- 
ground corrections were warranted, 

In the center-of-mass co-ordinate system, the data 
were fitted to the expression 


do (0’) = do (90°91 + A cos’0’ + B cos*@’) 


using the method of least squares, A and B, the energy 
dependent asymmetry coefficients, were determined at 
each bombarding energy; a smooth energy variation of the 
coefficients resulted. Comparison is made with values de- 
termined in other laboratories, The data were also ex- 


pressed in terms of Legendre polynomials. 
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THE ASYMPTOTIC CONDITION 
IN QUANTUM FIELD THEORY 


(Publication No, 23,825) 


Oscar Wallace Greenberg, Ph.D. 
Princeton University, 1956 


This thesis is a study of the asymptotic condition in 
quantum field theory. The asymptotic condition is the re- 
quirement that a field theory have an interpretation in 
terms of asymptotic particle observables, that is, in 
terms of observables for stationary incoming and outgoing 
beams of particles which have the same transformation, 
statistical, and orthogonality properties as free particles 
of a given mass. Since to date, for relativistic theories, 
there is neither a simple particle interpretation (that is an 
interpretation in terms of particles of a given mass), nor 
— in theories with infinite wave function renormalization — 
an interpretation in terms of particles at a single time, 
the asymptotic observables are of particular importance 
for the interpretation of relativistic field theories, These 
asymptotic observables are the operators used in defining 
the S-matrix. The asymptotic observables are constructed 
using the in and out operators, which are defined in terms 
of the Heisenberg field operator by means of the asymp- 
totic limit. In order to determine the physical meaning of 
the in and out operators, they are studied in non-relativ- 
istic field theories. It is demonstrated that for a large 
class of non-relativistic theories, the asymptotic states 
and the S-matrix defined using the in and out operators 
agree with those defined directly from the Heisenberg field 
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operator, and therefore that the asymptotic condition is 
satisfied. For non-relativistic theories without interpar- 
ticle interactions, and having potentials of not too long 
range, it is shown that the in and out operators are the 
strong limits of the Heisenberg operator in a precisely 
specified sense. 

In defining the asymptotic condition for relativistic the- 
ories, the physical meaning of the in and out operators 
given in the non-relativistic theories is accepted, The dis- 
cussion is carried out for neutral scalar field theories, 
although the methods used are applicable to non-neutral 
theories, to theories with spinor, vector or tensor trans- 
formation properties, and to theories with two or more 
interacting fields. The in and out operators are defined in 
analogy to the non-relativistic ones. However two impor- 
tant changes in the definition are made: first, the oper- 
ators whose limits are the in and out operators must con- 
tain an integration in time in order that the operators exist 
for theories with infinite wave function renormalization; 
secondly, the convergence to the in and out operators is 
weak, rather than strong. The existence of the in and out 
operators is demonstrated, under assumptions which seem 
to be satisfied in perturbation theory, using the vacuum 
expectation value formalism of A. S. Wightman and the 
theory of distributions of L. Schwartz. The transformation 
properties of the in and out operators are derived ina 
manner which is valid even for theories with infinite wave 
function renormalization, However the derivation of the 
commutation relations of the in and out fields is valid only 
for theories with finite wave function renormalization, al- 
though the commutation relations are made plausible for 
theories with infinite wave function renormalization. Pro- 
vided the assumptions mentioned above (and for theories 
with infinite wave function renormalization, the plausibility 
argument) are accepted, the asymptotic condition is satis- 
fied in relativistic field theories. It is shown that the in 
and out operators satisfy the Yang-Feldman equations 
whether the wave function renormalization is infinite or 
not. Finally an order g” perturbation theory example of a 
neutral, scalar, local Heisenberg field which contains two 
pairs of in and out fields of different masses is given. 
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THE EXPERIMENTAL DETERMINATION 
OF THE p-y ANGULAR CORRELATIONS 
IN THE Si*(d,py)Si*? REACTION 


(Publication No, 24,664) 


Henry Allen Hill, Ph.D. 
University of Minnesota, 1957 


The angular distributions of the protons and the p-y 
correlations in the Si?%{d,py)Si”® reaction have been meas- 
ured, The first and second excited states in Si?’ were 
studied. The forward peaks observed in the angular dis- 
tributions of the protons were very broad, Also the angu- 
lar distributions for the second excited proton group ex- 
hibits a large peak in the back angles indicating that heavy 
particle stripping is important, The p-y correlations for 
the first excited state were found to be isotropic to + 5%. 
This appears to be substantially different from that found 
by Allen.’ Since very little of the data from this experiment 





and that of Allen’s overlap, and since Allen did not deter- 
mine the effect that the Si* isotope had on his correlations, 
these two experiments may possibly be reconciled. The 
p-y correlations for the second excited state are consist- 
ent with a spin and parity of 5/2* for the second excited 
state of Si*’, Further, one correlation for this state has 
its axis of symmetry shifted about 10° from that predicted 
by the theory and has a 20% anisotropy in the plane perpen- 
dicular to the axis of the recoil nucleus. 
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NEUTRON CAPTURE GAMMA RAY SPECTRA* 
(Publication No, 24,791) 


Melvin Reier, Ph.D. 
New York University, 1955 


Adviser: Professor Morris H. Shamos 


A series of measurements were performed to obtain 
the spectra of the prompt gamma rays in the region from 
about 100 kev to 2.5 Mev resulting from the capture of 
thermal neutrons in a number of elements. A 2” x 2” hole 
was opened in the shield of the Brookhaven National Labo- 
ratory reactor, which provided a thermal neutron flux of 
about 10°/cm?-sec. The gamma rays impinged upon a Nal 
crystal in contact with a photomultiplier tube and an analy- 
sis was made of the spectrum of the energy absorbed by 
this crystal, The data were obtained in two ways: 


1- All gamma rays interacting in the analyzer crystal 
were recorded, This method was employed in gen- 
eral in the region below about 500 kev. 

2- The equipment was operated as a Compton spec- 
trometer’, That is, only those pulses were observed 
which were coincident with those in any one of four 
other scintillation counters, the latter located so as 
to give information on those gamma rays scattered 
at an angle of 135° by the pulse analysis crystal. 

The data were displayed on a gray wedge oscilloscope’. 


Element Energy in Mev 


.64, .43, 2 unresolved lines at about .82 
1.82, 1.48, .82, .65, .289, .237 
-280, .202 


1.75, 2 unresolved lines between 1.53 and 
1.58, 1.39, 2 unresolved lines between 1.06 
and 1,10, .334 


Iron 2 unresolved lines between 1.55 and 1.68, 
2395 


Chromium 2.13, 1.07, .815, .740 
Gold 248 

.308, .266, .206, .098 
.255, .085 


Vanadium 
Cobalt 
Copper 
Titanium 


Manganese 
Iodine 
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Wherever possible, the data were compared with the 
decay schemes inferred from the high energy region of the 
capture gamma spectra obtained by other investigators. 

Most of the gamma rays observed in the present ex- 
periment are consistent with a transition from a known ex- 
cited state directly to the ground state. 

The preceding table summarizes the results. 
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GAMMA-RADIATION FROM MAGNESIUM” 
UNDER PROTON BOMBARDMENT 


(Publication No. 24,084) 


Leonard Nelson Russell, Ph.D. 
The Ohio State University, 1952 


The reaction Mg*{p,y)Al” was induced by bombard- 
ment of a thin target of Mg” with protons which were ac- 
celerated by a Van de Graaff generator. From this type of 
experiment one is able to gain knowledge about the exci- 
tation levels in Al’’ by a study of the gamma-rays which 
are produced in the reaction, The energy of the incident 
protons was varied from 300 kev to 1500 mev and the 
gamma-ray yield was plotted as a function of the proton 
energy. | 
This reaction had previously been studied in the low 
energy region by Curran and Strothers’, and by Tangen’. 
Both of these investigations had been carried out by the 
bombardment of targets made from natural magnesium. 
Natural magnesium is composed of three stable isotopes 
with relative abundances of: Mg“—77.4 per cent, Mg?*— 
11.5 per cent, and Mg**—11.1 per cent. 

Small quantities of the separated isotopes of magne- 
sium were obtained in 1950 from the Carbide and Carbon 
Chemicals Division, Oak Ridge National Laboratory, Y-12 
Area, Oak Ridge, Tennessee. In particular, 0.055 grams 
of Mg”, enriched to 95.91 per cent, were received in the 
form of magnesium oxide (MgO). 

Since magnesium oxide has a high melting point (2500° 
- 2800° C.), special techniques had to be developed for the 
preparation of thin targets by evaporation in a vacuum, 
Efforts were made in trials with natural MgO to reduce 
the oxide with powdered carbon and also with powdered 
calcium carbide. However, the targets prepared in this 
way were not composed of pure metallic magnesium, 
These targets were deliquescent and for this reason un- 
satisfactory. The conversion of MgO to MgCl, and subse- 
quent plating of MgCl, targets also proved to be unsatis- 
factory. Suitable targets were prepared by the heating of 
the MgO to incandescence in a vacuum on a flat strip of 
tantalum which was 0.0015 inches thick, 0.5 inches wide 
and 0.75 inches long. Tests indicate that the targets which 
were plated in this manner consist primarily of metallic 
magnesium, Whether the magnesium oxide is reduced at 
high temperatures by the tantalum or thermally decom- 
posed is not known, 





The gamma-ray spectrum obtained from the reaction 
Mg*{p,y)Al”* is shown in Figures 1 and 2. The spectrum 
shows 15 well-defined resonances in the energy range 
covered, Figure 1 shows the lower energy portion of the 
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Fig. 1. - The low energy portion of the gamma-ray 
yield induced by the reaction Mg” (p,y)Al*’. 


spectrum. The region between 860 kev and 940 kev is 
underscored because it is believed that the activity in this 
region is due to small amounts of fluorine contamination 
on the target. The resonances shown in this region appear 
to “grow” slightly with time while the target is being bom- 
barded, which indicates that the fluorine may come from 
the vacuum system of the Van de Graaff generator, Fig- 
ure 2 shows the higher energy portion of the spectrum. 
The resonance in the vicinity of 1380 kev is also believed 
to be due to the fluorine contamination, 
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Fig. 2. - The high energy portion of the gamma-ray 
yield induced by the reaction Mg”*(p,¥ )Al?”. 


The energy of the incident protons was determined 
from the current in the coils of the magnetic analyzer. 
This analyzer current was calibrated by means of the rel- 
atively well known resonances’® induced by proton bombard- 
ment of lithium and fluorine. 
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On the basis of this calibration the proton energies as- THE DETERMINATION AND INTERPRETATION 
signed to the resonances induced in Mg” are 343, 450, 662, OF NUCLEAR RADII BY NEUTRON SHAPE 
720, 813, 840, 954, 992, 1015, 1056, 1127, 1255, 1295, 1425, ELASTIC SCATTERING 
and 1464 kev respectively. It is believed tuat these values te 
are correct to within 10 kev in all cases. (Publication No. 24,754) 

The energies of the gamma-rays emitted from five of Kamal Kishore Seth, Ph.D. 
the resonances were studied by two separate methods, The University of Pittsburgh, 1957 
first method was the measurement of the absorption of the 
gamma-rays in known thicknesses of lead and copper. The The neutron shape elastic (more commonly known as 
second method was a coincidence method* in which the the ‘potential’) scattering cross section, op is given by Op 
energy of the gamma-rays was measured indirectly by = 47R’’, where R’ is a length of the order of the nuclear 
measuring the energy of the secondary electrons produced radius R, and is related to it by means of the parameters 
in a brass converter by the gamma-rays. These two of the cloudy-crystal-ball model of Feshbach, Porter, and 
methods produced results that are in good agreement, The Weisskopf*, Nuclear radii can therefore be determined by 
measured gamma-ray energies are listed in Table I. measuring 0). ) 
| In the experiments reported here, the cross section dp 
Table I — was determined for 17 elements, ranging from Zinc to 
Uranium, The total cross section o, = (0,+0,) was 
measured by transmission experiments done at the Brook- 
haven National Laboratory ‘fast chopper.’ The resonance 
contribution 0, was subtracted from 0; to yieldo,. This 
subtraction was done by three different methods used in 
different regions of neutron energy. 


The Energies of the Gamma-Rays From Five 
of the Resonances Induced by the Reaction Mg?{p,y) Al?’ 





Gamma-Ray Energy | Gamma-Ray Energy 
Resonance By Absorption By Coincidence 


a your rome In the electron-volt region, where individual reso- 
nances can be resolved, and their parameters obtained 
450 6.0 D9 with reasonable accuracy, 0, was calculated for each 
813 1.5 7.2 known resonance at points between resonances, where 
840 5.5 5.3 such contribution is small, (o;, - o,) thus obtained was 
954 1.3 corrected for the possible contribution of negative energy 
1015 5.3 5.5 levels and the far away unresolved levels, and o, obtained 
as the final constant cross section. 

The capture cross-section at resonance, Op, was Cal- In the kilovolt region, where individual resonances can 
culated for the resonance at 450 kev on the basis of the not be resolved, measurements were made for the average 
Breit- Wigner’ dispersion theory. This calculation gives a transmissions for different sample thicknesses, n. Theory 

‘value, op = 4.6 107’ cm’. The reaction Mg”{p,7)Al?’ has was developed for the so called “averaging method,” ac- 
a theoretical Q-value of + 7.5 + 0.9 Mev as calculated from 
the mass values given by Bethe®, On the basis of this Q- 
value and the gamma-ray energy measurements a tentative ples which are so thick that self-absorption removes most 
energy level diagram for Al” is presented. of the resonance contribution. Another method of deter- 
70 pages. $2.00. Mic 58-385 mining op was developed for the average cross sections, 
This is based on the fact that if corrections to thick sam- 
1, Curran, S. C. and Strothers, J. E. “The Excitation of ple transmissions can be applied for the ‘self absorption’ 
Gamma-Radiation in Processes of Proton Capture, Proc. in the thick sample, the total cross section at zero time of 


Roy. Soc. (London), Al72 (1939), p. 72. flight (i.e., for infinite energy neutron) equals op. 
2. Tangen, Roald. “Experimental Investigations of Pro- It was found that the results of these different methods 


ton Capture Processes in Light Elements,” Kgl. Nord. Vid. were in good agreement with each other, The values of 
/ °p 
4 


Selsk. Skr. NR 1, (1946). R’ *P were plotted against A to determine agreement 
3. Hornyak, W. F., Lauritsen, T., Morrison, P., and 1 
Fowler, W. A. “Energy Levels of Light Nuclei. III," Rev. with the predictions of the cloudy-crystal-ball model. It 
Mod. Phy., 22 (1950), p. 291. was found that the experimental determinations agreed 
4, Fowler, W. A., Lauritsen, C. C., and Lauritsen, T. very well with the theoretical predictions in the region 
“Gamma-Radiation from Excited States of Light Nuclei,” A = 80 to 130, with an optical potential 
Rev. Mod. Phy., 20 (1948), p. 236. -V, (1 + i) 
° 9 a Oo 
5. Breit, G. and Wigner, E. “Capture of Slew Neutrons, Vs r-R 
Phys. Rev., 49 (1936), p. 519. 1 + exp (2—7— 
6. Bethe, H. A. Elementary Nuclear Theory. New York: | 
John Wiley & Sons, Inc., 1947. where V, 
: s 
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cording to which the slope < (log T,,,) equals op for sam- 


























42 Mev 

.08 

1.16 fermis 

r, Ay’ with r, = 1.35 fermis 


In the region A = 130 to 190, in which nuclei are known 
to be appreciably deformed from their spherical shape, the 
experimental results were found to disagree strongly with 
the predictions of the simple theory of Feshbach et al.’ 
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However qualitatively good agreement was found with the 
predictions of the Wilets’ theory’, taking the known defor- 
mations into account. It is concluded that the experimental 
data leads to a value r, = 1.35 t .01 fermis. 

This is in good agreement with the results of the proton 
elastic scattering experiments, but differs significantly 
from the r, = 1.09 fermis determined by the electron scat- 
tering experiments. It is pointed out that this difference is 
adequately explained by the existing theories of nuclear 
structure on the basis of the nonlinear relation between 
matter and potential densities, and the finite range of 
nuclear forces. 156 pages. $2.05. Mic 58-386 


1, Feshbach, Porter, and Weisskopf. Phys. Rev. 96, 
448 (1954), also Feshbach, Porter, and Campbell (to be 
published) 


2. Wilets, L., and Chase, D. M. (private communication). 


THE ROLE OF STRONG INTERACTIONS 
IN DECAY PROCESSES 


(Publication No, 23,886) 


Steven Weinberg, Ph.D. 
Princeton University, 1957 


A theoretical study is made of the effects on decay 
processes of terms of high order in the strong and electro- 
magnetic couplings. It is demonstrated that infinities ap- 
pearing in the calculation of such effects may always be 
removed by the renormalization method, as long as we 
keep to the approximation of neglecting diagrams in which 
some leptons undergo more than one weak interaction. In 
order for the renormalization method to be applicable, 
only a certain small set of primary weak interactions are 
permitted, and under certain conditions some of these 
must exist. In particular, it is never permissible to con- 
sider the various pion decay processes as proceeding 
solely via a primary Fermi interaction, since direct pion- 
lepton interactions must exist as counterterms to the in- 
finities that appear in calculations of the decay rates. 

By use of the renormalization definitions, it is shown 
that “radiative corrections” (due to virtual mesons and 
nucleon pairs) to charged pion decay vanish exactly, while 
for nuclear beta-decay they are quite small, The rate for 
ordinary pion decay is given as a function of the pion- 
lepton coupling constants only. In both processes it is the 
renormalized weak coupling constants that are measured 
experimentally. By another “low-energy” theorem, it is 
proven that perturbation theory may validly be used in 
computing the contribution of the pion decay interaction to 
v-meson absorption. This calculation is actually carried 
out, and it is shown that if the p-absorption rate in hydro- 
gen is measured to be 6 sece™, this will be proof that the 
only weak interactions of y-mesons with nucleons and/or 
pions are the pion-lepton interactions, while if it does not 
turn out to be 6 sec™, a Fermi interaction among nucleons, 
f-meson, and neutrino must also exist. 

The so-called *law of minimal electromagnetic cou- 
pling,” which states that photons have only those inter- 
actions required by gauge invariance, is always valid in 
completely renormalizable field theories, It appears to be 
violated in decay processes, since a non-minimal tensor 
radiative-pion-decay interaction must be introduced as a 
counterterm, 





From time to time hyperons have been suspected of 
having high spin. Since this would wreck the renormali- 
zation theory, it seems worthwhile to examine the bound- 
state model of the hyperons, It is shown that this model, 
with renormalizable interactions producing the binding, is 
just barely compatible with current data, and predicts the 
existence of short-lived hyperons of positive strangeness, 
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THE ELASTIC SCATTERING OF PROTONS 
FROM CARBON THIRTEENT 


(Publication No, 24,683) 


David Mandeen Zipoy, Ph.D. 
University of Minnesota, 1957 


Adviser: George D., Freier 


The differential cross sections for protons which were 
elastically scattered from carbon thirteen were measured 
using protons with energies between 1.5 and 3.4 Mev. The 
data were collected at seven scattering angles which were 
45.0° 54.7° 74.1°, 90.0° 106.4° 127.8°, 148.9° in the center 
of mass coordinate system. Methane gas, which was made 
from methyl iodide that had been enriched to 72.5% in C’*, 
was used as a target material’. Since the methane had a 
considerable concentration of C™ in it, the differential 
cross sections for protons elastically scattered from C” 
had to be measured also; at the three largest scattering 
angles which were used, the C’” cross section had been 
measured previously by Jackson et. al.” and so they were 
not remeasured, The final absolute cross sections were 
accurate to about. six per cent except in the region below 
1.9 Mev where a large resonance in the C” cross section 
completely obliterated any structure which may have been 
present in the C** cross sections*®, The absolute error in 
the energy of the incident protons was about twenty kilo- 
volts. Five resonances were found in the interaction and 
these were at 2.00, 2.12, 2.33, 2.90, and 3.12 Mev. A phase 
shift analysis was made of the three lowest energy reso- 
nances listed above. The off resonant phase shifts were 
found first; it was assumed for simplicity that these phase 
shifts only depended on the relative orbital angular mo- 
mentum of the system, ¢, and it was found that by using the 
phase shifts for ¢ = 0,1,2 that the off resonant cross sec- 
tions could be fitted satisfactorily. The resonances were 
fitted by computing the maximum minus the minimum cross 
sections assuming different resonant phase shifts and for 
those that compared favorably with experimental values, 
the shapes of the resonances were calculated assuming the 
usual Breit- Wigner resonance shape formula, The level 
assignments which were finally made were 1, 3 , 1* for 
the 2.00, 2.12, 2.33 Mev resonances respectively; the cor- 
responding energy levels in N** are at 9.39, 9.51, 9.72 Mev 
respectively. A computation of the reduced widths rela- 
tive to single particle reduced widths gave 0.10, 0.11, 0.005 
for the levels which indicates that the levels were not 
formed through single particle excitation. 

107 pages. $2.00. Mic 58-388 
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2. Jackson, Galonsky, Eppling, Hill, Goldberg, and Cam- 
eron, Phys. Rev. 89, 365 (1953). 

3. F. Ajzenberg and T. Lauritsen, Revs. Modern Phys. 
27, 125 (1955), - 


PHYSICS, SOLID STATE 


THE ELASTIC CONSTANTS OF INDIUM 
(Publication No. 24,806) 
Dale Richard Winder, Ph.D. 
Case Institute of Technology, 1957 


The elastic constants of single crystals of indium have 
been measured by the ultrasonic pulse echo method, 





Indium is regarded as a tetragonally deformed face- 
centered cubic structure, and the constants are referred 
to axes coincident with the deformed cubic axes. The 
values obtained are: 


Cy, = 4.45, Cs, = 4.44, (Ci, - Cy2)/2 = 0.253, 
(Ci, + Cgs)/4 - Cys/2 = 0.197, Cag = 0.655, Cog = 1.22 


all expressed in units of 10'' dyne cm™. A theoretical 
estimate of the shear constants is made by sca-ing the cal- 
culation of Leigh for aluminum according to the depend- 
ence on lattice parameter of the Coulomb, full zone, and 
overlap electron contributions to the stiffness. A reason- 
able accounting for the anisotropy of each type of shear 
constant is suggested, 28 pages. $2.00. Mic 58-378 
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PHYSIOLOGICAL STUDIES ON THE ADRENAL CORTEX 
(Publication No, 23,803) 


Leo J. Brannick, Ph.D. 
Princeton University, 1957 


Adult, male dogs which had been adrenalectomized for 
periods ranging from 2 to 5 years were used for testing 
the physiological activity of 1-dehydrocortisone, 1-dehy- 
drohydrocortisone, 1-dehydrodesoxycorticosterone, 1-de- 
hydro-9 a-fluorohydrocortisone, 2-methylhydrocortisone 
and 2-methyl-9 a-fluorohydrocortisone. 

The ability to maintain normal health and vigor was 
quite low in 1-dehydrocortisone and 1-dehydrohydrocorti- 
sone, The minimum maintenance dose was 20 mg./dog/ 
day. The addition of fluorine to the molecule at the 9 alpha 
position to form 1-dehydro-9 a-fluorohydrocortisone 
greatly increases the mineralocorticoid potency of this 
compound. The minimum maintenance dose was 6.25 to 
12.5 gamma/dog/day. The dehydrogenation of desoxycor- 
ticosterone to form 1-dehydrodesoxycorticosterone did not 
change its mineralocorticoid activity. The minimum main- 
tenance dose was 250 gamma/dog/day. Methylation of hy- 
drocortisone at C-2 to form 2-methylhydrocortisone re- 
sulted in a compound slightly less potent than desoxycorti- 
costerone, The minimum maintenance dose was 500 
gamma/dog/day. However, the substitution of a fluorine 
atom for hydrogen at the 9 alpha position to form 2- 
methyl-9 a-fluorohydrocortisone resulted in a compound 
which tests showed to be the most potent adrenal steroid 
so far known for life maintenance. The minimum mainte- 
nance dose was 1.5 gamma/dog/day. 

This compound, 2-methyl-9 a-fluorohydrocortisone, 
was able to effect the revival of dogs from severe adrenal 
insufficiency with a total dose of 250 gamma within 48 
hours. The dogs were restored to normal health and vigor 
with a normal serum electrolyte pattern, blood pressure, 
blood urea nitrogen and hemoconcentration. 

The ability of adrenal steroids to induce an internal 
shift of water and electrolytes in dogs suffering from 





severe insufficiency was demonstrated by use of 2-methyl- 
9 a-fluorohydrocortisone. The animals were restored to 
health and vigor within 48 to 60 hours dispite the fact they 
were deprived of food and water during the restoration pe- 
riod. Accompanying the revival from prostration the dis- 
torted serum electrolyte pattern returned to normal even 
though the dogs continued to eliminate large volumes of 
water, sodium, chloride and potassium in the ensuing 
diuresus. 

The results of these experiments furnish strong evi- 
dence that the adrenal cortex is concerned with regulatory 
control of the internal distribution of fluid and certain 
electrolytes between body compartments. The exact 
mechanism by which this humoral regulation is accom- 
plished-remains to be elucidated. 

80 pages. $2.00. Mic 58-389 


THE EFFECT OF A TRANSIENT SUBDERMAL 
ENVIRONMENT UPON THE SKIN 
AND PILOSEBACEOUS APPARATUS OF THE RAT 


(Publication No. 24,695) 


Edward V. Crabill, Ph.D. 
New York University, 1957 


Adviser: Earl O. Butcher 


Pieces of skin were completely excised from the dor- 
sum of immature rats and subdermally implanted in order 
to determine whether irreversible changes occur in the 
skin and epidermal appendages as a result of this pro- 
cedure. 

After a piece of skin is implanted, a state of acute in- 
flammation is immediately established in the tissues 
around the implant, following which granulation tissue 
forms to completely surround the implant. The increased 
blood flow apparently causes the hair follicles in the intact 
skin overlying the implant to become active. 
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The peripheral region of the granulation tissue soon de- 
velops into dense fibrous connective tissue which serves to 
wall off the implant from the surrounding tissues. This 
layer is spherical in structure and becomes the chief sup- 
porting framework of the cyst which subsequently forms. 

Most of the implanted skin becomes necrotic and dis- 
integrates because it does not become vascularized, Only 
those parts of the implant which have their subdermal con- 
nective tissue in close proximity to the surrounding tissue 
become vascularized and persist. These segments not 
only form a small part of the cyst wall internal to the fi- 
brous framework, but also furnish epithelial cells for 
covering the granulation tissue which makes up the re- 
mainder of the wall. 

Epithelization of the wall begins with amoeboid migra- 
tion of dedifferentiated prickle cells derived from the epi- 
dermis and pilosebaceous apparatus of the viable parts of 
the implant, and is completed by migratory cells formed 
by mitosis of newly formed basal cells in the advancing 
epithelial tongues. The follicles near the edges of the via- 
ble parts of the implant furnish amoeboid cells to such an 
extent that they are reduced to thin strands of cells, while 
the sebaceous glands associated with them may become 
totally destroyed, If not damaged further, the strands 
rapidly redevelop into normal follicles and begin producing 
a hair, while sebaceous cells redifferentiated from cells in 
the distal parts of the strand. 

The debris and chemical toxic substances which accu- 
mulate within the lumen of the cyst as the necrotic parts of 
the implanted skin disintegrate act as an irritant and pro- 
duce a state of chronic inflammation in the cyst wall. This 
results in repeated necrosis followed by healing of the 
wall, so that, by 6 to 7 months after implantation of the 
skin, the pilosebaceous units as well as the superficial 
layers of the vascularized implant are lost. After this 
time the surviving dermis of the implant is similar in ap- 
pearance to typical scar tissue, while the cyst wall was 
very thin and practically devoid of epidermal appendages. 
By 8 months after implantation of the skin, the material 
within the cyst lumen was reduced to an amorphous mass, 
which no longer exerted any necrotizing effects upon the 
cyst wall. 

The debris within the cysts also blocked the openings 
of the pilosebaceous ducts, so that sebum could not escape 
from the glands. Therefore enlarged sebaceous glands and 
numerous sebaceous cysts appeared in increasing numbers 
up to six months after implantation. 

When a cyst was brought to the surface and sutured to 
the surface skin, its structure changed but little. Areas of 
necrosis healed rapidly and the parts derived from the im- 
planted skin, if brought to the surface before extensive 
damage had occurred, gradually began to take on the ap- 
pearance of normal skin, The reticular and papillary 
layers of the dermis increased somewhat in thickness, and 
surviving hair follicles and follicle strands became active. 
The severely damaged areas of older cysts derived from 
the implanted skin as well as the scarred areas which had 
developed from granulation tissue, while increasing some- 
what in thickness as a result of cell hyperplasia, under- 
went no further changes after being brought to the surface, 

Therefore, it can be concluded that the vascularized 
parts of subdermally implanted skin are gradually and ir- 
reversibly transformed into scar-like tissue in which the 
epidermal appendages have been destroyed, and that 





restoring the skin to its original environment will not re- 
sult in the redevelopment of normal appearing skin. 
109 pages. $2.00. Mic 58-390 


STUDIES ON THE MORPHOLOGY, PHYSIOLOGY, 
AND PHARMACOLOGY OF THE TERMINAL 
VASCULAR BED IN THE MOUSE AND RAT SPLEEN 


(Publication No, 23,818) 


William W. Fleming, Ph,D. 
Princeton University, 1957 


The living spleens of mice and young rats were ob- 
served microscopically in order to compare the splenic 
intermediary circulation in the two species, The mouse 
possesses a chiefly “open” circulation, typified by arteri- 
Oles with flaired terminations emptying into open pulp 
spaces, The pulp spaces are drained by venules. A few 
arterial connections are made with venous vessels via 
anastomoses. In contrast, the young rat spleen was ob- 
served to possess a very ordinary capillary circulation 
without any indication of pulp spaces, 

The effects on the intermediary circulation of low tem- 
peratures, in the range of 24 to 37°C, were investigated in 
the rat. Subnormal temperatures slowed the flow of blood 
and caused a generalized dilatation of the vessels. The di- 
latation was frequently very pronounced in small veins, 
which frequently took on a sinus-like appearance with 
greatly expanded central regions. These vessels did not 
show cyclic activity and resumed their more typical shape 
when the temperature was returned to normal. 

Sudden, severe drops in temperature resulted in tem- 
porary arteriolar constriction, but this soon passed into a 
prolonged hyperdilated condition in all vessels. 

Investigations were made into the pharmacology of the 
microscopic vessels of the mouse spleen. Epinephrine, 
acetylcholine, norepinephrine and histamine, in that order 
of potency, all induced constriction in terminal arterioles 
and a - v anastomoses. The sensitivity to epinephrine, 
norepinephrine and acetylcholine was found to increase 
with time. The effects of histamine with time were not in- 
vestigated due to a strong desensitizing activity of this 
agent. 

The increase in sensitivity was determined not to be 
related to shock, the level of urethane anesthesia, the ab- 
sence of protein in the solutions, the repeated application 
of drugs, or the light source. 

Epinephrine and norepinephrine were inhibited by di- 


benamine, Dibenamine alone showed either no effect at all 


or occasionally a slight dilatation. There was some indica- 
tion of a reversal of epinephrine effect under the influence 
of dibenamine. 

The constricting effect of acetylcholine was enhanced 
by eserine and inhibited by atropine. Hexamethonium was 
unable to block the action of acetylcholine. This is taken 
as evidence that the effect of acetylcholine is not nicotinic, 
but muscarinic and is a direct activity of the drug on the 
vascular smooth muscle. 113 pages. $2.00. Mic 58-391 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





PHYSIOLOGY 269 





ON ADAPTIVE DIFFERENCES IN THE TRANSPIRATION 
RATES AND HUMIDITY BEHAVIOR OF DROSOPHILA 
PSEUDOOBSCURA AND DROSOPHILA PERSIMILIS 


(Publication No, 23,833) 


George Bates Hooper, Ph.D. 
Princeton University, 1956 











The studies described here have been directed at elu- 
cidating the nature of the adaptive divergence of two 
closely related species in terms of their water economy. 
The species concerned are Drosophila pseudoobscura Fro- 
lova, and Drosophila persimilis Dobzhansky and Epling. 
All the experiments performed have included 7 geographic 
races of D. pseudoobscura and 4 geographic races of D. 
persimilis. 

Two features of the flies’ water economy have been 
studied: (1) rates of water-loss (transpiration), and (2) the 
“preferences” of adult flies expressed in humidity choice 
chambers. 

The experiments on transpiration rates have yielded 
interesting results indicating marked adaptive differences 
between the two species. All the geographic races studied 
differ in transpiration rates, but the intraspecific variation 
does not mask the existence of a marked net differentiation 
between the species. D. pseudoobscura (from the drier 
environments) loses water at a lower rate than D. per- 
similis. 

This is the only case the writer knows of where such 
adaptive specialization between closely related forms has 
been demonstrated in this fundamental feature of insect 
physiology. 

The behavioral responses of the two species to humid- 
ity choices had already been the subject of an earlier study 
by Boyer (1953) in this laboratory. Boyer’s experiments 
had yielded completely unexpected results which seemed 
impossible to relate to the known ecology of the flies. All 
the present writer’s experiments failed to yield results 
that would reconcile the observed behavior with the initial 
assumptions that had been made (by Boyer and the writer) 
concerning the ecological role of humidity responses. 

The writer’s experiments on the humidity responses 
have led to a wholly new interpretation of the role of hu- 
midity behavior in the files’ water economy. 

The erroneous initial hypothesis had been that humidity 
responses served to cause observed distributions between 
woodlands differing in the overall moisture conditions; 
this view is here replaced by the hypothesis that the be- 
havior studied in laboratory choice chambers reflects the 
adaptive responses of flies in selecting micro-niches 
within a woodland, 

This hypothesis explains the now fully established fact 
that D. pseudoobscura (which inhabits drier woodlands than 
D. persimilis) exerts a stronger preference than D. per- 
similis for moisture conditions. The more rigorous selec- 
tion of the moistest available niche is one feature of the 
pseudoobscura adaptive system that equips it to inhabit 
generally dry woodland. 

This hypothesis is strongly supported by results from 
the study of the flies responses to light (Atwood, 1955 and 
the present writer), It is coupled with the view that inter- 
specific competition is the major force controlling the dis- 
tributions between woodlands that had previously been in- | 
terpreted as caused by adaptive behavior. 

Finally, itis shown thatin one race of D. pseudoobscura 






































from the Rocky Mountains, the adaptive specializations 
characteristic of D. pseudoobscura from the Sierra Nevada 
are poorly developed. This low grade specialization is re- 
flected in the absence of D. persimilis competition in the 
Rockies and a consequent relaxation of selection. 
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BIOENERGETICS AND REGULATION 
OF VERNAL PREMIGRATORY ADIPOSITY 
IN THE WHITE-CROWNED SPARROW 
(ZONOTRICHIA LEUCOPHRYS GAMBELII) 


(Publication No. 25,060) 


James Roger King, Ph.D. 
State College of Washington, 1957 


Many species of migratory birds of the temperate 
zones exhibit a marked increase in body fat immediately 
preceding and during migration. This is regarded as an 
adaptive alteration in energy economy which provides re- 
serves for the work of migratory flight. A knowledge of 
the regulation of migratory fattening is accordingly an im- 
portant element in the comprehension of the regulation of 
migration itself. 

This investigation of vernal premigratory fattening in 
male white-crowned sparrows was accomplished in three 
phases. First, the sequence and timing of prenuptial molt, 
fat deposition, and migratory movement were observed in 
wild overwintering populations. As prenuptial molt de- 
clined, it was found that the body fat increased from an 
average of about 7 per cent of the body weight to about 20 
per cent immediately before migration. In the second 
phase, the energy balance, molt, fat deposition, and Zugun- 
ruhe (nocturnal activity in caged birds which normally mi- 
grate at night; homologous with migratory movement) of 
captive males was studied during two spring seasons, 
Since the sequence, timing, and, with certain reservations, 
the magnitude of fat deposition, molt, and migration (Zu- 
gunruhe) were not seriously altered by the conditions of 


captivity it was concluded that the physiologic status char- 


acteristic of the premigratory season was expressed in 
captive birds. It was found that the strongly positive en- 
ergy balance upon which rapid fat deposition depends was 
engendered by a marked but temporary hyperphagia. There 
was no apparent decline in the intensity of catabolic func- 
tions nor any consistent increase in the efficiency of en- 
ergy utilization. The annual precision with which hyper- 
phagia occurred (first detected on 9 April t 3 days) during 
the two years suggested the intervention of some precise 
timing mechanism, such as vernal increase in daily photo- 
period. 

The third phase of the investigation involved the induc- 
tion of (simulated) vernal fattening under controlled con- 
ditions by manipulation of the daily photoperiod. In Exper- 
iment 1, four males were subjected to a daily photoperiod 
increasing from nine to twenty hours at 12°C. A control 
group was maintained on nine hours of light per day under 
otherwise identical conditions. After an induction period 
of about ten days (following the attainment of the 20-hour 
photoperiod) all of the experimental birds exhibited a 
sudden increase in body weight (fat deposition) as the re- 
sult of a temporary hyperphagia. Molt and Zugunruhe 
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subsequently developed, but molt occurred after fat depo- 
sition, There was no significant. change in the control 
birds. The results suggested that the hyperphagia was 
light-induced, but it was possible that the increased time 
for feeding available to the birds on the 20-hour photo- 
period might have contributed to the attainment of the posi- 
tive energy balance. In order to examine this possibility, 
fat deposition was induced in Experiment 2 by “shock” 
lighting. The experimentals were subjected to a continu- 
ous daily photoperiod of nine hours followed by one minute 
of light every twenty minutes for an additional nine hours, 
The controls received 9 hours 27 minutes of continuous 
illumination per day. In six of the eight experiméntal birds 
there was a sudden deposition of fat which, in the four 
birds whose metabolism was studied, was engendered by a 
temporary hyperphagia. There was no change in the con- 
trols. It was concluded that vernal fat deposition in the 
male white-crowned sparrow is the result principally of a 
light-induced hyperphagia. The possible role of hypothal- 
amic nuclei which control energy intake is discussed, 
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CHOLINESTERASE AND ACTIVE 
SODIUM TRANSPORT IN FROG SKIN 


(Publication No, 24,391) 


Daniel Cecil Koblick, Ph.D. 
University of Oregon, 1957 


Adviser: B.T. Scheer 


Active transport of alkali metal ions is thought to be a 
key physical process underlying many physiological phe- 
nomena. Thus, the action potentials of nerve and muscle 
are thought to involve the active transport mechanism 
which maintains sodium and potassium ions in nonequilib- 
rium distribution across the cell membrane in the resting 
state. In the mammalian erythrocyte the active transport 
mechanism maintains the cell in osmotic balance. The ac- 
tive transport of sodium ion across frog skin maintains the 
internal sodium concentration in the face of a low environ- 
mental sodium concentration and continual losses through 
excretion, 

In all of these systems the enzyme cholinesterase has 
been implicated in the sodium transport process by inhibi- 
tor studies. All of these tissues exhibit a relatively high 
cholinesterase content. Inhibition of the enzyme by a large 
number of fairly specific inhibitors results in depression 
or abolition of active sodium movements in muscle, eryth- 
rocyte and frog skin. 

A vexed question has been the location of the active so- 
dium transport mechanism in frog skin. Ussing and co- 
workers believe it to be located in the stratum germinati- 
vum of the epidermis, while Fleming has obtained evidence 
that another cellular layer, the tela subcutanea, is at least 
additionaly involved, The tela subcutanea is located at the 
inner margin of the skin and constitutes the lining of the 
subcutaneous lymph spaces. It makes up about one-tenth 
the bulk of the skin. Fleming found that removal of this 
layer completely abolishes active sodium transport and 
reduces the trans-skin potential to one-half to one-fifth its 
original value. 











The implication of cholinesterase in the frog skin so- 
dium transport mechanism provides a means for settling 
this question. Strong presumptive evidence for the site of 
the active transport mechanism would be provided if the 
enzyme was found to be located in one of these structures 
and not in the other. However, although cholinesterase in- 
hibitors dramatically interfere with sodium transport in 
frog skin, a literature search did not reveal that the en- 
zyme had been demonstrated in this tissue. 

Accordingly, assays were performed on whole skin 
and, on the basis of the variation of activity with substrate 
concentration, it was found that the enzyme is mainly of the 
serum type (“pseudocholinesterase” of Mendel) although a 
smaller amount of specific acetylcholinesterase seemed to 
be present. The cholinesterase activity at 107'M acetyl 
choline chloride was found to be 4.941 CO,/mg.N/hr., 
(average of three determinations; each determination on 
pooled samples of six skins), Tela subcutanea was isolated 
by dissection and enzyme assays run onit. Here, butyryl- 
choline chloride, benzoylcholine chloride and acetyl-{- 
methyl choline chloride as well as acetylcholine chloride 
were used as substrates. The substrate specificity of the 
enzyme confirmed that it is largely of the serum type. 

The activity at 10°*M acetylcholine chloride was 651 CO./ 
mg.N/hr., (average of two determinations; on samples of 
four and six skins respectively). Since the nitrogen content 
per unit area was known for whole skin and for tela sub- 
cutanea, it could be calculated that more than 90 per cent 





of the enzyme was located in the latter. 


Assays were performed on tela subcutanea and on resi- 
due (remaining tissue after removal of the tela subcutanea) 
of individual skins by a sensitive colorimetric method. 
These assays were performed at 6 x 107*M and 4 x 107°M 
acetylcholine chloride, the optimum substrate concentra- 
tions for non-specific cholinesterase and acetylcholin- 
esterase, respectively. It was again observed that the bulk 
of the activity was to be found in the tela subcutanea and 
that the enzyme was mainly of the non-specific type. The 
residue sometimes gave apparent negative hydrolysis 
rates, which are interpreted as representing esterification 
of free choline present in the substrate preparation. 

Preliminary chromatographic analysis of a deprotein- 
ized, ether-washed, aqueous extract of skin indicated the 
presence of six N-containing bases. One of these ran with 
choline on the chromatogram, but there was no spot at the 
acetylcholine position, The remaining spots were not 
identified. : 

A model for the active sodium mechanism is proposed, 
In simplest form this model involves an “enzymatic mem- 
brane” in which the active sites make up the surfaces of 
pores of the same radius as that of the hydrated sodium 
ion, Substrate diffuses into the membrane from one side, 
displacing sodium ions which are electrostatically held in 
the pores, Steric restrictions result in displacement of the 
transported ion unidirectionally. The substrate is then 
hydrolyzed, and the hydrolysis products diffuse back to an- 
other layer in the membrane where re-esterification 
occurs, 

This model is then applied to frog skin sodium trans- 
port under the following assumptions: first, the enzyme is 
cholinesterase; second, the enzymatic membrane is lo- 
cated in the tela subcutanea; third, the substrate is an 
ester other than acetylcholine, and fourth, the locus of 
choline esterification is in the epidermis. 

An equation relating the time course of sodium flux to 
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the cholinesterase activity of the tela subcutanea is de- 
rived under the above assumptions, 
81 pages. $2.00. Mic 58-394 





[PART I:] ON THE PHYSIOLOGY OF THE PANCREATIC 
AND BILIARY DUCTS IN THE DOG[AND PART II: THE 
IMPORTANCE OF THE DUCTAL FACTOR IN THE 
ETIOLOGY OF EXPERIMENTALLY INDUCED ACTIVE 
PANCREATITIS | 


(Publication No. 24,686) 


René Boris Menguy, Ph.D. 
University of Minnesota, 1957 


Major Adviser: John Grindlay, M.D. 

This study comprised two parts. 

In the first part, our purpose was to measure pancre- 
atic and biliary intraductal pressures under various nor- 
mal and abnormal conditions. Polyvinyl tubes were placed 
in the major pancreatic and common bile ducts of dogs by 
a technic that leaves the sphincter mechanism intact. 
Simultaneous intraductal pressures were measured on a 
water manometer and recorded by means of a photokymo- 
graph, In addition, sphincter resistance was evaluated by 
perfusing the ducts with warm normal saline solution 
under a constant head of pressure. All experiments were 
carried out on trained dogs. The influence of meals, of 
various automatic nervous system drugs and of various 
analgesic agents on the intraductal pressures and sphinc- 
ter resistance were studied, as well as the change in pres- 
sure relationships between the pancreatic and biliary 
ducts after cholecystectomy. The response of these vari- 
ables to intraduodenal injections of alcoholic and acid so- 
lutions was measured, The effects of various muscle re- 
laxing agents were also studied. In dogs the pancreatic 
introductal pressure was always found to be higher than 
the pressure in the common bile duct. After cholecystec- 
tomy the biliary pressure was found to be higher than in 
the intact animals. After meals an increase in pressure 
was observed in both ducts. Analgesic agents produced an 
elevation in pancreatic intraductal pressures without any 
concomitant rise in the biliary pressure, the latter occur- 
ring only in the cholecystectomized animals. Intraduo- 
denal injections of alcoholic solutions produced an eleva- 
tion in both pancreatic and biliary intraductal pressures. 

The second part of our study consisted in evaluating 
the importance of ductal obstruction as an etiologic factor 
of actue pancreatitis. To induce acute pancreatitis, vari- 
ous procedures were carried out on animals anesthetized 
with chloralose, an anesthetic agent which presumably 
does not depress pancreatic secretion. The dogs were fed 
before the experiments. The animals were divided into 
several groups. The procedure in group 1 was ligation of 
both pancreatic ducts; in group 2 interruption of the pan- 
creatic venous drainage; in group 3 interruption of the 
pancreatic arterial blood supply and in group 4 stimulation 
of the left splanchnic nerve, In groups 5, 6 and 7 a com- 
bination of the procedures used in groups 1 and 2, 1 and 3, 
1 and 4, respectively was performed. Plasma amylase 
levels were determined preoperatively and at standard in- 
tervals thereafter. The animals were killed 24, 48 and 72 
hours postoperatively. Gross and histologic criteria were 
established for the evaluation of the experimental pancre- 
atitis. Lesions of acute pancreatitis fulfilling all of our 





criteria as well as an elevation in plasma amylase oc- 
curred only after ductal ligation, When the latter was as- 
sociated with one of the other procedures, varying degrees 
of clinical and histologic aggravation occurred. 

298 pages. $3.85. Mic 58-395 


HORMONAL INFLUENCE ON THE MOVEMENT 
OF SODIUM ION IN THE ISOLATED FROG SKIN 


(Publication No. 24,944) 


Rose Marie Myers, Ph.D. 
University of Oregon, 1958 


Adviser: B.T. Scheer 

Removal of the anterior pituitary of the frog, Rana 
pipiens, markedly increases the outward movement of so- 
dium ion across the isolated frog skin. Short term injec- 
tions of corticotropic hormone, desoxycorticosterone ace- 
tate, growth hormone, thyroxine, or aldosterone partially 
reduce this increased outflux but do not restore it to nor- 
mal. However, prolonged injection of corticotropic hor- 
mone proved to be more effective in restoration of the out- 
flux, Fluxes were measured on matching discs of skin 
mounted on plexiglass cells and using Na”*, Measurements 
of oxygen consumption, total nitrogen, total phosphate and 
potential differences across the frog skin were made, No 
significant differences between the normal and hypophy- 
sectomized or between the hypophysectomized and hormone 
treated animals were found except in the case of total ni- 
trogen in normal, hypophysectomized, growth hormone and 
thyroxine injected animals. The hypophysectomized, as 
well as hypophysectomized growth hormone treated and 
hypophysectomized thyroxine injected animals showed a 
higher nitrogen content(mg N,/100 mg skin) than did the 
normal, 

The injection of 50-60 micrograms of aldosterone pro- 
moted moulting, i.e., sloughing of the epidermis, in the 
hypophysectomized animals as well as a noticeable paling 
in color, This first response suggests a secondary stimu- 
lation of the thyroid, 

Histological studies of the interrenal bodies of normal 
and hypophysectomized frogs (R. pipiens) do not show any 
marked differences, contrary to results found in Rana es- 
culenta by other workers. However, the skin of hypophy- 
sectomized frogs shows atrophy of the stratum compactum 
of the dermis. This effect is accompanied by no change in 
wet weight per unit area, The area showing the most strik- 
ing change is one which is metachromatic and stains with 
alcian blue, indicating a negatively charged polyelectrolyte, 
possibly an acid mucopolysaccharide, This area could pos- 
sibly serve as a barrier to sodium diffusion across the skin. 

It has been shown that one of the results following hy- 
pophysectomy is that of an increased permeability of the 
skin, since there is an increase in the outward movement 
of Na*, but the rate of inward movement of Na* is not al- 
tered, The influx is an active process while the outflux is 
considered to be one of diffusion, It would appear that the 
regulation of ion transport across frog skin (R, pipiens) is 
controlled via the anterior pituitary and mediated through 
the interaction of several different endocrine organs rather 
than under the direct influence of any one gland, 
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STUDIES OF THE OXYGEN UPTAKE BY LIVER 
HOMOGENATES FROM NORMAL AND KETOTIC COWS 


(Publication No, 24,693) 


Frank Sauer, Ph.D. 
University of Minnesota, 1957 


Liver samples were taken from healthy adult lactating 
cattle by the use of a modified biopsy technique. A lapa- 
ratomy was done on the right side of the animal, trans- 
verse mattress sutures were placed through the liver cap- 
sule in order to control hemorrhage, and a 5 to 10 gram 
liver sample was excised, The tissue was immediately 
chilled in cracked ice, homogenized in a glass Potter- 
Elvehjem homogenizer with chilled isotonic potassium 
chloride and filtered through a single layer of coarse 
cheese cloth. The homogenates were incubated in standard 
Warburg flasks with a potassium, magnesium, and phos- 
phate ion buffer at 37 + 0.1°C. When Krebs-Ringers phos- 
phate buffer was substituted for this incubation media the 
respiratory rate of the liver homogenates was significantly 
depressed, It was evident that the sodium ion content of 
this buffer was excessive and that by replacing it with po- 
tassium ion greater respiratory rates could be obtained, 

Thirty micromoles of the sodium salts of acetate, pro- 
pionate, butyrate and acetoacetate were added to the incu- 
bation mixtures as substrates. The dry weight QO, values 
of the bovine liver homogenates without added substrates 
ranged from 2.1 to 4.0 with different animals. The addition 
of 30 micromoles of glucose, propionate or butyrate to the 
homogenates did not significantly stimulate the oxygen up- 
take. 

Acetoacetate and B-hydroxybutyrate significantly in- 
creased the rate of oxygen uptake when added to the liver 
homogenates, The addition of acetate resulted in a small 
but consistent increase in dry weight QO, values, Limited 
studies indicated that the addition of three micromoles of 
oxalacetate to bovine liver homogenates significantly stim- 
ulated the rate of oxygen uptake. 

Liver samples from two ketotic cows were studied, 
The dry weight QO, values of these animals was depressed 
to approximately 1.0. Repeated liver samples taken from 
one of these animals at three and two week intervals re- 
spectively showed progressive increases in the dry weight 
QO, values from 1.5 to 2.5. 94 pages. $2.00. Mic 58-397 


THE ROLE OF THE THYROID GLAND IN 
FORELIMB REGENERATION 
OF ADULT TRITURUS VIRIDESCENS 


(Publication No, 23,862) . 


Anthony John Schmidt, Ph.D. 
Princeton University, 1957 


The rate of forelimb regeneration at 20°C was investi- 
gated in the adult newt, Triturus viridescens (Rafinesque). 
The rate of regeneration in the normal newts (102 limbs) is 
expressed by characteristic morphological events as fol- 
lows: at 20 days post-amputation, the majority of the limbs 
possessed a bulb-blastema; at 30 days, a cone blastema; 
at 35 days, a paddle-form; at 40 days and thereafter, 
digits. From one day to the next there is considerable 





overlapping of these stages in regeneration. However, at 
each time interval, one form predominates, 

Adult newts were thyroidectomized, and the limbs am- 
putated on the same day (series alA, 84 limbs), and 10 days 
later (series 210A, 82 limbs), These short-term thyroid- 
less newts regenerate well, and at a rate equal to or 
slightly better than that in the normal animals. 

Series a20A (82 limbs) and a30A (80 limbs) were thy- 
roidectomized 20 days and 30 days prior to limb amputation 
respectively. As opposed to the normal newts, the long- 
term thyroidless animals regenerate at a much faster rate, 
The majority of these newts were at the paddle-form or 
digitiform stage at 30 days post-amputation, while many re- 
generates possessed digits as early as the 25th day. 

A histological examination of the regenerates was con- 
ducted at 5 day intervals for a period of 50 days post- 
amputation. In the euthyroid newts, the apical cap of epi- 
thelial cells covering the wound reaches a peak thickness 
at 20 days; in the thyroidless newts, this peak is observed 
at the 15th day. In the thyroidless newts, the deep strata of 
the apical epithelium exhibit introverted projections. In the 
short-term series, these projections are found at the 10th 
day, and are prominent at the 15th day; in the long-term 
series, these projections are found at the 5th day, and be- 
gin to subside by the 10th day. Bone destruction and giant 
cells (osteoclasts) are observed concomitantly. In the eu- 
thyroid newts, this activity is most prominent at the 20th 
day. In the thyroidless newts, this activity is greatest at 
the 10th day. Muscle dedifferentiation proceeds along with 
bone destruction, but at a much slower pace, and is never 
very extensive. In both euthyroid and athyroid newts, blas- 
tematous cells accumulate under the apical cap by the 15th 
day. The blastema enlarges to form a good cone by the 
30th day in the euthyroid newts, and by the 20th day among 
the thyroidless newts. The first evidence of differentiation 
is the alignment of prochondral cells and their subsequent 
hostogenesis into neocartilage at the periphery of the limb 
bones. This is first observed in the euthyroid newts at the 
25th day, and in the thyroidless newts at the 15th day. 

Accessory thyroid follicles were found in 30% of the 
lower jaws of 105 thyroidectomized newts examined, From 
the 11th day through the 75th day post-thyroidectomy, these 
follicles exhibited the hyperactive state associated with ex- 
cess thyrotrophic hormone stimulation, attesting to the 
hypothyroid status of the newts, 

Hypotheses are presented to account for the precocious 
rate of regeneration among the thyroidectomized newts. 
The postulates discussed include hyper-secretion of thyro- 
trophic hormone, hyper-function of the parathyroid glands, 
limiting chelation effect of thyroxine on enzyme reactions, 
hypofunction of the adrenal cortex, and higher than normal 
level of ‘free’ hexosamines, The hypotheses remain open - 
to experimental investigation, 

The role of the giant cells in regeneration is discussed, 
and attention is directed to their similarity to osteoclasts. 

The ultimobranchial bodies were studied in the sections 
of the lower jaws prepared from 7 normal and 105 thyroid- 
ectomized newts. The ultimobranchial bodies of the thy- 
roidless newts differed from those in the normal animals 
in that at 20 days, the ultimobranchial bodies contain thy- 
roid-like follicles, the number and size of which increase 
with the interim post-thyroidectomy. It is postulated that 
the hypertrophy of the ultimobranchial bodies in the thy- 
roidless newts may be a result of stimulation by the high 
titer of thyrotrophic hormone, 
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One hundred and ninety adult newts were thyroidectom- 
ized, and one limb received as an implant a pellet of thy- 
roxine-cholesterol, (Twenty-two normal animals received 
similar implants.) Implants of several concentrations of 
thyroxine were made at various times relative to the time 
of amputation of both forelimbs, The results of these ex- 
periments revealed much individual variation, In general, 
however, if the thyroxine content of the pellets was low 
(ca. 0.1 wg), or if the pellets were lost within a few days 
after implantation, the regeneration of the limb was only 
slightly or not at all affected by the hormone, [If the thy- 
roxine content of the pellets was high (ca. 2.0 wg or more), 
and the pellet was retained for a suitable length of time, 
the regeneration was usually inhibited, The thyroxine- 
colesterol implantation is most effective during the early 
stages of regeneration, but has little or no effect during 
the later proliferative and differentiative stages. 

7 177 pages. $2.35. Mic 58-398 


INVESTIGATIONS ON SHOCK DUE TO BACTERIAL 
INFECTION, WITH SPECIAL REFERENCE TO 
THE ROLE OF ENDOTOXIN FROM 
GRAM-NEGATIVE MICROORGANISMS 


(Publication No, 24,685) 


Max Harry Weil, Ph.D. 
University of Minnesota, 1957 


Escherichia coli or Brucella melitensis endotoxins 
were injected intravenously into adult dogs. An immediate 
fall in arterial pressure occurred which was followed by 
the appearance of bloody vomitus and bloody diarrhea after 
the first hour, coma in 3 to 5 hours, and death within 4 to 
8 hours. When animals were anesthetized with pentobar- 
bital given intravenously, the same amount of endotoxin 
usually caused no observable gastro-intestinal signs. 
However, the arterial pressure fell precipitately to shock 
levels within one minute after injection. Portal vein pres- 
sure increased up to four times its initial value within the 
first five minutes, but returned to its former level after 
15 minutes. There was only partial recovery of the arte- 
rial pressure during this interval, Over the subsequent 1 
to 5 hours, the arterial pressure again fell to lower values 
from which it did not usually recover. On autopsy, the 
most prominent features were severe congestion of the 
liver, submucosal bleeding and surface epithelial slough of 
large portions of the small intestine, and marked edema of 
the gallbladder wall. 

Hemodynamic measurements indicated that the sharp 
fall in arterial pressure was produced by a corresponding 











fall in cardiac output without decrease in the peripheral 
resistance, No evidence was found to indicate that myo- 
cardial failure was a factor in producing the hypotension. 
Venous return, measured by means of a reservoir system 
interposed between the great veins and the right heart, de- 
creased markedly after injection of endotoxin. When car- 
diac filling was kept constant by an infusion system, the 
deficit in venous return was augmented and elevation of the 
portal vein pressure was intensified. However, the arte- 
rial pressure did not fall. These studies in dogs indicated 
that the initial circulatory disturbance caused by endotoxin 
was due to a fall in cardiac output which resulted from 
pooling of large quantities of blood in the splanchnic venous 
bed and possibly elsewhere and thereby leading to a criti- 
cal reduction in return of venous blood to the heart. 

The role of the central nervous system in the causation 
of this type of shock was also investigated. With use of the 
cross-circulation method of Penner and Klein in dogs, | 
which has been presumed to separate the cephalic and the 
body circulations, shock and the classical pathologic 
changes were not limited to the animal whose brain was 
perfused with endotoxin, Arterial hypotension was not pre- 
vented by chordotomy, with and without vagotomy. A 
prompt fall in blood pressure and elevation of the portal 
vein pressure also occurred in the decapitated dog prepa- 
ration. When the entire spinal cord in cats was destroyed 
by pithing, endotoxin still caused a profound secondary fall 
in arterial pressure, a small elevation of portal vein pres- 
sure, and characteristic morphologic changes. These in- 
vestigations indicated that the initial manifestations of 
shock produced by endotoxin were not caused by direct ac- 
tion of the toxin on the central nervous system. 

A study was made of the hemodynamic effects of a vaso- 
pressor agent (metaraminol) on venous return during the 
initial circulatory disturbance produced by endotoxin, In- 
travenous administration of metaraminol, 3 to 7 minutes 
after injection of endotoxin, prevented further pooling. 
Venous return was effectively increased and the mecha- 
nism through which shock is initiated was therefore coun- 
teracted, 

Similarities between shock due to endotoxin and ana- 
phylactic shock were noted. The onset of shock in the dog 
following injection of endotoxin was accompanied by an 
immediate fall in leucocytes and platelets. Blood glucose 
levels were slightly elevated but subsequently fell to low 
levels after the second hour. Histamine-like substance 
appeared in the inferior vena cava blood immediately after 
shock was produced, However, pretreatment with adrenal 
cortical hormones provided only questionable protection 
against the reaction and, in contrast to typical anaphylaxis, 
no change in blood coagulability occurred following endo- 
toxin. 109 pages. $2.00. Mic 58-399 
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THE POLITICAL ROLE OF CHURCH 
LEADERSHIP RESISTANCE TO THE RISE OF 
NATIONAL SOCIALISM IN GERMANY, 1930-1933 


(Publication No, 24,692) 


John George Eriksen, Ph.D. 
University of Minnesota, 1957 


The impact of the rise to power of the National Social- 
ist Party in Germany, 1930-1933, on Protestant and Catho- 
lic church leadership and the resulting attitudes toward the 
Party communicated by these leaders to the religious com- 
munity have been analyzed to determine to what extent 
there was provided a basis for the general formation of 
resistance attitudes toward growth of the Party and initial 
consolidation of the dictatorship. The study asserts that 
during the crucial years of public opinion formation before 
the Party secured totalitarian power in 1933, attitudes ex- 
pressed by church leaders toward the Weimar regime; the 
appropriateness of liberal, democratic, parliamentry po- 
litical orientation; the proper relationship of religion to 
politics; and National Socialist aims and goals offered 
bases for development of political attitudes which could 
have had a significant relationship to mass susceptibility 
to dictatorship solutions. 

Principal research methods included examination of 
official and unofficial church documents, religious periodi- 
cals, and books of wide circulation of the Roman Catholic 
and the Protestant churches of Germany which discussed 
political questions from a religious point of view, and 
sampling of Party literature concerning churches and re- 
ligion. A questionnaire was circulated to a representative 
group of Protestant leaders active during this period to de- 
termine the extent to which attitudes held, 1930-1933, per- 
sist today and to develop certain aspects of the problem 
not covered adequately in existing literature. A few per- 
sonal interviews provided additional insight into political 
attitudes. 

It was found that National Socialist victories stimulated 
expressions by church leaders and press of impatience 
with political compromise, religious indifference and pleas 
for ending the complexities of a pluralistic society. While 
Catholic leaders never expressed unqualified support for 
Weimar and protested that its atmosphere was unchristian, 
they displayed more tolerance than Protestants for the 
uses of existing political machinery as a means of protect- 
ing their point of view. Protestant leadership rejected ex- 
isting political solutions as unsuited for guarding Protes- 
tant traditions and stressed neutralism toward government, 
parties, and politics. National Socialist leaders were able 
to identify their cause successfully with both Catholic and 
Protestant sentiments, which encouraged many leaders of 
both faiths to express confidence in National Socialism. 
The Party benefitted from the absence of a formal Protes- 
tant position toward it, and although Catholics warned 
against religious errors in Party ideology and formally 
discouraged Party membership before 1933, their 
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endorsements of the regime during 1933 destroyed the use- 
fulness of these earlier reservations, 

Neither the centralized structure of Catholicism nor 
the decentralization of Protestantism seemed to affect the 
Party’s capacity to overcome opposition in either con- 
fession before and during 1933: Catholics did not test the 
capacity of unity of action among their many instrumental- 
ities during 1933, and Protestants had not yet developed 
techniques available under decentralization. Although in- 
dividual Protestant and Catholic leaders opposed National 
Socialism, the Party met no meaningful opposition to the 
consolidation of power from either Catholic or Protestant 
leadership as a whole. 

The conflict of interests and historical desires for 
unity within Protestantism also served Party opportunism 
although their political significance is denied by church 
leaders today. Further, church leaders tend not to ac- 
knowledge contributing to the formation of public opinion 
receptive to National Socialism, 

Leaders of both confessions made serious errors in 
perception in evaluating the Party, and many were unrelia- 
ble sources for political counseling given their expressed 
desires for the preservation of religious liberty. Their 
criticisms were too narrowly based to counteract their 
enthusiasm for the political aspects of National Socialism 
and the prospect of religious revival, This enthusiasm 
armed the Party with fundamental and impressive endorse- 
ment, 495 pages. $6.30. Mic 58-400 


THE MUNICH OPERATION OF 
RADIO FREE EUROPE 


(Publication No, 23,832) 


Robert T. Holt, Ph.D. 
Princeton University, 1957 


Radio Free Europe was established in 1949 in order to 
broadcast to the people in five Satellite countries in East- 
ern Europe, It is unique in the history of radio broadcast- 
ing because it is a private organization and because it 
broadcasts a complete “home service.” This study is an 
attempt to (1) report on and analyze the organization built 
up and personnel required to turn propaganda policy into 
program content and (2) to evaluate RFE as an “officially 
non-official” instrument of American foreign policy. 

Chapter I contains a review of the literature in “psy- 
chological warfare” and propaganda and indicates that 
there has been almost no work done in the field which has 
a direct bearing on the major problems of this study. 

Chapter II spells out the basic policies of RFE, its con- 
cept of the “confluence of forces” and the organizational 
and broadcasting techniques it has devised to help achieve 
its goals. 

Chapters III through VIII deal with the organization and 
operation of RFE/Munich treating the Program Manager 
and the Political Advisor, the Language Desks, the News 
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and Information Services and finally the engineering tech- 
niques devised to transmit the programs through the iron 
curtain, 

Chapter IX treats the planning and evolution of a major, 
long-range propaganda campaign developed on the basis of 
an analysis of events in the target countries. Chapter X is 
an attempt to evaluate the “effectiveness” of RFE, 

Chapter XI and XII are devoted to evaluation; the for- 
mer assess RFE as an instrument of “psychological war- 
fare”; the latter analyzes RFE as an “officially non-offi- 
cial” instrument of American policy and discusses the 
advantages and disadvantages of its private status. 

528 pages. $6.70. Mic 58-401 


DIVIDED AUTHORITY IN MONETARY MANAGEMENT 
(Publication No. 24,700) 


Gordon A. McLean, Ph.D. 
New York University, 1957 


Adviser: Marshall E, Dimock 


This is a study of divided authority over monetary 
management which has resulted from Congress granting 
important discretionary powers to both the Treasury and 
the Federal Reserve. Monetary management is a factor in 
determining the cost and availability of credit. Since these 
are of vital concern to govermnent officials and the public, 
the actions of the Treasury and the Federal Reserve have 
come under close scrutiny by Congressional committees, 
financial institutions, and scholars. 

Congressional inquiries into debt and monetary man- 
agement have produced remarkable collections of facts 
and policy statements from responsible government offi- 
Cials. This data, the statutes which bear on the subject, 
and official debt, revenue, and monetary statistics provide 
the basic source materials used in this work. 

Since debt and monetary management policies have 
been highly controlversial since 1940, this study examines 
in detail matters which are deemed essential to under- 
standing of the significance of Treasury-Federal Reserve 
relations. Among these are the discretionary powers of 
the Secretary of the Treasury over debt management, gov- 
ernment trust accounts, tax and loan accounts, silver, and 
gold, The effectiveness of the powers under different con- 
ditions is appraised, and the extent to which they are used 
in practice with monetary management intent is indicated. 

Because the Federal Reserve, unlike the Treasury De- 
partment, is relatively new, and its character is evolving 
rapidly, appraisal of its governmental status and its role 
as a unit in its relations with the Treasury involves dis- 
cussion of the distribution of power within the System, the 
vestiges of private ownership of the Federal Reserve 
Banks, and the freedom of the System from budget and ac- 
counting control by Congress. 

Federal Reserve System powers are examined in the 
Same manner as are those of the Treasury. Statutory 
changes have broadened the powers of the System to such 
extent that an original concept of Reserve Bank credit has 
been completely abandoned in the law, that is, that such 
credit should be tied closely to the volume of “eligible 
paper.” Also, it is shown that because of changed 
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economic conditions, certain powers have become far more 
effective than was envisaged when the System was estab- 
lished, Most prominent is the power to engage in open 
market operations. Basic current policies in the use of 
this power are examined in the light of their controversial 
origin within the Federal Reserve, their significance to 
debt management, and to dealers in government securities. 
Further, the role of the Manager of the System Open Mar- 
ket Account is discussed in order to explain current pro- 
posals to make him and his staff an integral part of the 
Federal Open Market Committee. 

Analysis of Treasury and Federal Reserve powers is 
used to show why each of them is concerned with policy de- 
cisions clearly falling within the legal province of the 
Other, It is well known that these great agencies have had 
numerous disagreements. The specific questions at issue 
are examined, and in each case a statement is made as to 
whose viewpoint prevailed, The sequence of events which 
led to the famous Treasury-Federal Reserve accord of 
1951 is traced, and its significance for the relative impor- 
tance of the Federal Reserve is examined, President 
Truman’s mild intervention prior to the accord is a key 
part of this narrative. 

A major conclusion is that, despite the declared “inde- 
pendence” of the Federal Reserve, divided authority in 
monetary management still exists. Negotiation and com- 
promise between the two agencies is a necessity. This un- 
doubtedly will be one of the problems considered by any 
new committee Congress may create to carry out currently 
proposed over-all inquiries into the functioning of our 
monetary and financial mechanism and institutions. 

, 247 pages. $3.20. Mic 58-402 


THE RADICAL OF THE RIGHT; 
A CASE STUDY OF W. H. HAROLD AND HIS 
NORTHWEST LEAGUE FOR CHRISTIAN AMERICANISM 


(Publication No, 24,818) 


Frank William Neuber, Ph.D. 
University of Oregon, 1958 


Adviser: Charles P. Schleicher 


The purpose of this study is to test the accuracy and 
completeness of commonly accepted concepts concerning 
anti-Semitic political agitation when applied to an individual 
agitator, W. H. Harold, and to his organization, the North- 
west League for Christian Americanism, Testing takes 
place through a field study of the agitator—or “radical of 
the right”—and his activities, said study being based in 
part upon personal acquaintanceship with Harold and upon 
research in Walla Walla, Washington, where he lives and 
had his organizational headquarters. In addition, the files 
of the Portland, Oregon correspondent of the Anti-Defama- 
tion League dealing with the Harold group were examined, 

The study is organized into five chapters, the first be- 
ing an introduction wherein are set forth the attributes of 
the agitator as a model or ideal type, and the fifth sum- 
mary and conclusions comparing the case studied to that 
type. Chapters II through IV deal, respectively, with the 
agitator, his organization, and the agitator’s world—i.e., 
the beliefs that, this agitator claims, cause him to act as 
he does, 
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It was found that Harold and his League manifest sig- 
nificant differences from the image of the agitator and his 
organization set forth in previous studies. These diver- 
gences involve the agitator’s apparent motives, certain of 
his convictions, and aspects of his conduct, including his 
operation of the League. These findings suggest that there 
is, in the case studied, another kind of agitator operating 
upon the anti-Semitic right than the ideal type, and that 
future investigations may provide a model more applicable 
to lesser known members of the agitating profession than 
has past research, dealing largely with the more promi- 
nent among the radicals of the right. 

Harold—a lesser known agitator—was found to evidence 
none of the personal insincerity commonly charged to the 
type. Instead, he emerged as a man with a mission: to 
save America from a supported Jewish-Communist-Negro- 
internationalist plot to subvert the state and weaken it 
against external attack. This mission led him to create 
his own civil defense organization, to publish a paper, to 
bring pressure upon local schools and libraries, and to en- 
gage in other actions assertedly aimed at counteracting 
the enemy. 

A number of convictions supposedly characteristic of 
the type did not emerge in the case studied, and others ap- 
peared only intermittently or ultimately. The first group 
included antipathies toward Orientals, Latins, or Slavs; a 
general dislike for individual foreigners; total opposition 
to immigration; and an inability to tolerate irreligion on 
the part of others. The second group encompassed several 
pseudo-conservative traits: approval of Senator Joseph 
McCarthy and the Bricker Amendment, hatred of Franklin 
Roosevelt and the New Deal, opposition tothe growth of big 
government, a disdain for the democratic nations of West- 
ern Europe and most foreign aid programs, dislike for 
President Dwight Eisenhower and for the Eisenhower Ad- 
ministration, and a concern for his own civil liberties. 

The League proved to consist of Harold himself, and an 
inner circle of three persons with whom he is in frequent 
contact, either by correspondence or personal visits. In 
addition, he drew his documentation and some contribu- 
tions to the League paper from an outer circle of two 
score individuals and groups. The local clientele of the 
League is estimated to be thirty to 100 persons, although— 
through Harold, the inner circle, and other agitators— 
some 300 to 1,000 copies of any given issue of the League 
paper are circulated throughout the United States. Con- 
trary to the suggestion of the model, the League did not 
appear to be operatea as a money-making venture. 

272 pages. $3.50. Mic 58-403 


A CRITIQUE OF SELECTED THEORIES 
OF FUNCTIONAL REPRESENTATION 


(Publication No. 24,563) 


William Eugene Oden, Ph.D. 
Indiana University, 1957 


The group process approach was applied to selected 
theories of functional representation, Only those theories 
which accepted democratic values operating within an in- 
dustrialized society were selected. The theories examined 
included the Guild system of G. D. H. Cole, the consumer- 





citizen bicameral legislature of Sidney and Beatrice Webb, 
and the subparliaments of industry of L. S. Amery, Winston 
Churchill and Bishop William Temple. American theories © 
included the direct democracy through groups as advanced 
by Mary Parker Follett and the functional authorities advo- 
cated by Ernest Griffith. Specific criticism was made at 
the end of each theory. A general criticism of all of the 
theories was made in five related areas: the problem of 
determining the constituency, the problem of consent, the 
problem of integration of group demands, the problem of 
general legislation, and the problem of identification and 
communication between the constituent and the representa- 
tive. 

It was found that none of the theories provided an ade- 
quate basis for determining the functional constituency or 
for the apportionment of relative strength of the constitu- 
encies. Because functionalism stressed group solidarity 
and tended to represent group differences rather than sim- 
ilarities, it was found that consent would be harder to ob- 
tain in functionally determined constituencies than in geo- 
graphically based constituencies, Functionalism would not 
provide for better qualified representatives to make gen- 
eral laws, but rather, would establish a representative 
body of extremely narrow but highly specialized talents 
which would limit its capacity in the area of general legis- 
lation, It was also found that the functional constituency 
would tend to be so large geographically that the constitu- 
ents would lose both identification and communication with 
the representative which would lead, in turn, to an inability 
to fix responsibility. 

The political party system emerged as the best and 
most effective instrument to establish responsibility, to in- 
tegrate demands and differences, to forge consent, to rep- 
resent the people in general legislation, and to make the 
bureaucracy responsible. It was also found that an effec- 
tive party system was the guard against the rise of 
dictatorship. The party provided an instrument through 
which integration of various group demands could be ob- 
tained. 

It was also found ..... most of the theories, excepting 
those of Mary Follett and Ernest Griffith, neglected ad- 
ministrative representation. The primary stress upon the 
nature of the constituency was found to rest upon a narrow 
conception of democracy. This conception of democracy 
neglected perhans the most important function of a legis- 
lative body, adjusting group differences. Democracy as a 
process of arriving at decisions was re-affirmed., 
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THE DEVELOPMENT 
OF THE SENATE COMMITTEE SYSTEM 


(Publication No. 24,792) 
George Lee Robinson, Ph.D. 
New York University, 1955 


Adviser: Professor Edward C. Smith 


In order to trace the historical development and func- 
tions of standing committees in the Senate, the writer has 
undertaken a careful examination of the Journals of the 
Continental Congress, Annals of Congress, Debates in 
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Congress, Congressional Globe, Congressional Record, 
Senate Journal, Senate Manual, Committee Hearings, Com- 
mittee Reports, and Congressional Documents. Informa- 
tion gathered from the records was clarified by biographi- 
cal and other pertinent works. 

The chapter titles appear in historical sequence, The 
topics in each chapter are discussed up to the point where 
the principles involved become so firmly established as to 
characterize some phase of committee function or develop- 
ment, The origin of the Senate committee system is prob- 
ably to be found in the Continental Congress. At first the 
Senate adopted the haphazard practice of appointing a spe- 
cial committee on every petition, memorial, and report 
from the executive. By 1807 it started the consolidation of 
appropriate subject-matter under one special or select 
committee. Early methods of appointing and constituting 
committees and the rules of the Senate affecting them are 
considered. Committee influence on executive appoint- 
ments, the influence of chairmen on the committees and 
legislation, and techniques of investigation are analyzed. 

From 1816 to 1835 party control expressed itself 
through the appointment of committees along sharply di- 
vided political lines. The Senate established its first sys- 
tem of standing committees, and the general outlines of the 
principles of seniority developed. Disagreement within 
committees was formally expressed in the presentation of 
minority reports. Between 1835 to 1865 the final plan for 
complete party control of the Senate and its committees 
emerged. Vigorous committee dissent from party policies 
was met with party discipline. The Senate Committee on 
Finance emerged as the one committee to which all other 
Senate committees looked for the exercise of legislative 
oversight of the administration. 

After 1865, the Senate ceased to follow the initiative of 
the executive and transferred leadership in the origination 
of policy to the caucus. The Committee on Appropriations, 
created in 1867, prevented the legislative committees 
from increasing the amounts of appropriations or adding 
general legislation to appropriation bills. Its power was 
broken in 1899 when the Senate altered its rules so as to 
distribute appropriation bills among the legislative com- 
mittees. Party and executive leadership again became 
dominant. Insurgent members held up to critical exami- 
nation party control of committee activities through the 
chairmen, 

From 1922 through 1941 the irvestigatory power of the 
Senate was exercised by special committees, appointed be- 
cause the standing committees of the Senate had little or no 
experience in investigations. As a result of investigations 
during the winter and spring of 1923-24, the Senate became 
almost at once a body of control as opposed to its former posi- 
tion asarevisionary body. From 1933 to 1937 examples are 
given to indicate that investigations were undertaken for the 
purpose of aiding in the passage of legislation desired or re- 
quested by the President. After 1937, investigations 
undertaken were mostly for the purpose of controlling the 
executive. 

The Legislative Reorganization Act for the first time 
specified in considerable detail, by subject matter, the 
jurisdiction of each of the standing committees. It reduced 
the number of committees from 33 to 15. The period fol- 
lowing its adoption has seen much of the Act undone. The 
reduction in the number of standing committees has been 
generally offset by an increase in the power and influence 
of standing subcommittees. Thus the former system of 














special and standing committees has been perpetuated in a 
new form. That subcommittees are responsible to the re- 
spective standing committees is more theory than sub- 
stance, The Senate must again face up to the problem of 
controlling and disciplining the subordinate bodies which 
it has created, 449 pages. $5.75. Mic 58-405 


THE SENATE AND DEAN ACHESON — 
A CASE STUDY IN LEGISLATIVE ATTITUDES 


(Publication No, 23,860) 


James N. Rosenau, Ph.D. 
Princeton University, 1957 


In an effort to test the widely held assumption that 
members of the United States Congress are necessarily 
hostile toward the Secretary of State, this study, by apply- 
ing the techniques of. content analysis to the Congressional 
Record, sets forth the range, nature, and sources of Sena- 











torial attitudes toward Dean G. Acheson during the 1949- 
1952 period. As such, it is not a descriptive account of the 
interaction between Acheson and the Senate. Rather itis a 
case study in the field of legislative attitudes and percep- 
tions, 

The findings indicate the hazards of generalizing about 
Senators. Of the 121 who served during this period, only 
34 were found to possess an active attitude, while, for a 
variety of reasons (including purposeful silence), 87 Sena- 
tors did not participate in the controversy over Acheson’s 
merits and failings. Among the Active Minority, at least 
four distinct attitude structures were uncovered, with 21 
Senators possessing either indiscriminately or discrimi- 
nately hostile attitudes and with 13 Senators evidencing 
unqualifiedly or qualifiedly cordial attitudes. By no means, 
then, can it be said that all Senators are necessary an- 
tagonistic to the Secretary of State. Moreover, whatever 


their attitudes, Senators were found to have been enor- 


mously selective in the aspects of Acheson which they per- 
ceived. Most of his activities were of no concern to them, 
while superficiality characterized the perceptions which 
they did record, 

Significantly, the exploration of attitudinal sources 
yielded the finding that Acheson’s person was not a major 
determinant of how Senators were ready to respond to him, 
In all probability, Senators would, everything else being 
equal, have held the same attitudes toward John Jones had 
he been Secretary. It would seem that Acheson’s appear- 
ance and manner have been greatly exaggerated as sources 
of Senatorial behavior. Rather it was estimated that the 
party affiliations of Senators, as modified by their regional 
ties and their access to the policy-making process, and as 
activated by the course of events and idiosyncratic values, 
constituted the basic framework within which their atti- 
tudes were formed. Each of these factors was found to be 
necessary to the development of an attitude, but none was 
sufficient in itself. For example, while Midwestern Re- 
publicanism emerges as a major source of indiscriminate 
hostility, the three Midwestern Republicans who served on 
the Foreign Relations Committee ssessed cordial atti- 
tudes. Indeed, an almost perfect correlation was dis- 
cerned between cordiality and the degree of proximity to 
the policy-making process, And, perhaps most significant 
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of all, it was concluded that Senators are essentially un- 
concerned about the Secretary of State so long as the sta- 
tus quo of world politics is not radically altered. All the 
data point to the Communist conquest of China, to the Ko- 
rean war and its unexpected duration, and to the entry of 
Red China into the conflict, as a series of events which 
mobilized the readiness of Senators to focus upon Acheson. 
The nature and chronology of their references to him indi- 
cate that the Acheson controversy would have been little 
more than a mild and cursory dispute if events in the Far 
East had not unfolded as tumultously as they did. 

863 pages. $11.00. Mic 58-406. 


THE CONGRESSIONAL INVESTIGATING COMMITTEE 
AS AN INSTRUMENT OF SUBVERSIVE CONTROL: 
AN ANALYSIS OF THE NATURE OF THE COMMITTEE, 
ITS PROCEDURES, AND ITS SCOPE OF INQUIRY 


(Publication No. 24,609) 


stephen W. Worth, Ph.D. 
University of Washington, 1957 


Since World War II, certain committees of the national 
Congress have utilized their investigative power in a man- 
ner unique in American constitutional history. Several 
committees of Congress, notably the House Un-American 
Activities Committee, the Permanent Subcommittee on In- 
vestigations of the Senate Committee on Government Oper- 
ations, the Internal Security Subcommittee of the Senate 


Judiciary Committee, and the select committee to investi- 


gate tax-exempt foundations for the House of Representa- 
tives, have utilized the investigative apparatus primarily 
to expose “subversive” individuals, groups, and ideas, 

This dissertation attempts a critical analysis of these 
committees in their role of instruments of subversive con- 
trol. 

Documentation for the largest part of this dissertation 
comes from a content analysis of the published reports of 
the hearings of the committees, the reports of the Circuit 
Court of Appeals and the United States Supreme Court, 
newspaper reports, and the opinions of recognized students 
of government and the social structure. _ 

Part I of the dissertation attempts to describe the na- 
ture of the committees and to evaluate those qualities of 
the committees which make fair and impartial hearings in- 
herently impossible. An argument that the committees are 
institutionally unsuited to combat subversion is based on 
the findings of an analysis of the relationship of the com- 
mittees to the parent body, on the quality and the political 
disposition of the congressional leadership of these com- 
mittees, and on the nature and integrity of the witnesses. 

A summary of recently enacted anti-subversive legis- 
lation and an analysis of the courts’ decisions respecting 
both procedural rights before committees and the substan- 
tive power of the committees is included in order to show 
the statutory and legal structure within which the congres- 
sional investigating committees have been operating. 

This first background section is concluded with an 
analysis of the sociological environment within which the 
political institutions operate today. This chapter consists 
entirely of a synthesis of existing opinions by qualified 
social psychologists and sociologists. 





The second part of this dissertation develops the propa- 
ganda orientation within which the committees claim to 
combat subversive elements in the American culture. This 
analysis begins with a description of the propaganda tech- 
niques most adaptable to congressional investigating com- 
mittees, Secondary propaganda media, such as the press 
and radio, are discussed as they are exploited or utilized 
by the committees in “alerting” or informing the public. 

The following two chapters attempt to describe the na- 
ture of that congeries of like-minded groups which attempt 
to enforce the standards of political behavior developed by 
the congressional investigating committees. This collec- 
tion of groups consists of patriotic organizations, various 
state and local anti-subversive institutions, right wing 
publications, and private black-listing organizations. 

Following a brief description of the component elements 
of these groups, the relationship between them and their 
reference source—the congressional investigating commit- 
tees, is developed. 

The final section deals with two selected institutions 
which, it is felt, have experienced the impact of congres- 
sional investigating committees—the universities and the 
executive branch of government, These chapters trace the 
history of the congressional investigations into these two 
areas, and try to assess the impact of that continuous in- 
quiry on the effectiveness of these institutions. 

Finally, a very short prognosis is offered to suggest 
that perhaps the congressional committees are shifting 
their emphasis away from the area of alleged subversion, 
and that perhaps the next important use of the congres- 
sional investigative apparatus will be as an instrument in 
the economic group struggle of interests. 

534 pages. $6.80. Mic 58-407 


POLITICAL SCIENCE, INTERNATIONAL 
LAW AND RELATIONS 


THE UNITED STATES AND ITALY, 
INTERNATIONAL POLITICS, 1937-1941 


(Publication No, 24,584) 


Henderson B, Braddick, Ph.D. 
University of Washington, 1957 


Every new disruption of or threat to international peace 
by Fascist Italy after the Ethiopian crisis brought a further 
deterioration in the good-will between that country and the 
United States. President Roosevelt and other members of 
the American Government identified aggressive Fascist 
foreign policy with international lawlessness, contrasting 
it with the peaceful policies of Democratic States. Signor 
Mussolini regarded Democratic governments as inherently 
weak and unable to protect their national interests against 
vigorous political attack, 

In spite of this ideological antagonism, and in spite of 
the importance of the European balance of power to the se- 
curity of the United States, isolationist opinion did not per- 
mit overt and important American participation in Euro- 
pean international politics. American non-recognition of 
the Italian conquest of Ethiopia was within the area of 
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political action permitted by this opinion, It may be con- 
sidered as a moral reprisal against an illegal international 
act, 

Fascist aggression in Spain, 1936 - 1939, was less 
clear-cut, The civil, ideological, religious, and legal as- 
pects of the hostilities in that country confused American 
opinion, although Italian and other armed intervention in 
Spain threatened European peace. The American neutral- 
ity policy toward the Spanish situation was one of support 
for the “nonintervention” policy sponsored by Great Britain 
and France. It was also an attempt to bring the position 
of the United States as a power active in world trade into 
line with political isolationism. 

The messages of Mr. Roosevelt to Signor Mussolini 
during the Munich crisis manifested the vital concern of 
the United States with the preservation of European peace, 
It is possible, even likely, that they contributed to the 
Duce’s decision to urge a peaceful settlement of the crisis 
upon Chancellor Hitler, 

The Munich settlement brought an increased concern 
by Administration leaders for American security and an 
increased participation in European international politics. 
The Duce recognized that Mr. Roosevelt intended to sup- 
port Great Britain and France in the event of European 
hostilities. In the spring of 1939, the American President 
endeavored to bolster French resistance to Italian demands 
for territorial concessions, while attempting to influence 
the Duce to follow a more peaceful foreign policy. The 
United States never recognized the Italian conquest of 
Albania. 

The European mission of Sumner Welles in the early 
spring of 1940 brought the closest collaboration between 
the two Powers during the period of this study. Mr. Welles 
desired to enlist the support of Signor Mussolini for ne- 
gotiations which might lead to the re-establishment of 
peace and preserve the balance of power, and then to ex- 
ploit the supposed influence of the Italian leader with Herr 
Hitler. The basic objective of the Duce was to obtain ad- 
ditional territory in the Mediterranean, This might be 
procured through a European peace conference, The Duce 
therefore supported Mr. Welles’ peace inquiries. 

The reactions of the two countries to German victories 
in the late spring of 1940 revealed their basically diver- 
gent policies. The Duce ignored Mr. Roosevelt’s appeals 
to stay out of the conflict because he believed that the 
moment was ripe to plunder the empires of France and 
Great Britain. Thinly veiled American threats did not in- 
fluence him since American strength was far away in both 
time and space. 

Italian entry into the hostilities brought about a state of 
political warfare between Italy and the United States which 
gave political and economic support to Great Britain, Re- 
lations between the two countries steadily deteriorated in 
late 1940 and in 1941 because of increasing American as- 
sistance to Italy’s enemies ‘and because of the development 
of the tripartite combination among Italy, Germany, and 
Japan, This period was terminated by the declarations of 
war on December 11, 1941. 437 pages. $5.60. Mic 58-408 





AMERICAN-YUGOSLAV RELATIONS, 1945-1956; 
A STUDY IN THE MOTIVATION 
OF U. S. FOREIGN POLICY 


(Publication No, 24,128) 


Harry Michael Chase, Jr., D.S.S. 
Syracuse University, 1957 


This dissertation is a study of the motivations behind 
American policy toward Yugoslavia, 1945-1956. It has 
been undertaken as a case study of the factors that entered 
into U. S. policy toward a particular nation for over a pe- 
riod of time. No attempt was made to employ an a priori 
framework to this investigation. The actions and verbal — 
positions of the Administration and of the Congress have 
been allowed to speak for themselves. 

The procedure involved consisted of an examination of 
the international background before which this aspect of 
our foreign policy was conducted, Next, the actions and 
verbal positions of the Administration have been set forth. 
The identical procedure was then applied to the Congress. 
Committee hearings involving both branches were also ex- 
amined, Official publications formed the material upon 
which this study is based, 

The study revealed that U. S. policy towards Yugoslavia 
consisted of giving military and economic assistance to 
that nation, The basis of Administration policy was the 
maintenance of Yugoslav independence because of her stra- 
tegic location: its position on the flank of NATO, the pro- 
tection offered by a neutral or pro-Western Yugoslavia to 
Greece and Italy against the Soviet Bloc, and the strategic 
bridge between European defenses and the Middle East. 
The value of Yugoslavia’s thirty-two divisions, and the 
propaganda inportance of an independent Communist state 
figured in Administration thinking. 

Despite verbal opposition, the Congress followed the 
lead of the Administration until 1955-1956. Opposition was 
on the following bases: the nature of Tito’s Communist re- 
gime, and arguments drawn from the premises of democ- 
racy. The latter viewpoint was drawn from opposition to 
religious persecution, lack of personal freedoms, the per- 
secution of ethnic groups, the lack of democratic elections, 
and one-man dictatorship. 

The former viewpoint held that Tito was part of the 
Communist world conspiracy, that past experience should 
illuminate the folly of trusting a Communist nation, and 
that Tito’s neutralism was a sign of ungratefulness and a 
threat to our defense systems in that it would weaken allies 
and drive off potential members, 

Evidence also appeared to substantiate the contention 
that the themes of isolationism, economy, and fear of the 
Executive played a role in the formation of opposition 
lines. 

The conclusions reached reveal that the Executive took 
its stand upon the realistic grounds of strategic location 
and independence. The conclusions also pointed out that 
the opposition based its arguments mainly upon moralistic 
grounds, but that this moral motivation was colored in 
some degree by the necessity to follow the views of ethnic, 
religious, or other interest groups. 

The findings indicate that the motivation behind Ameri- 
can foreign policy is a combination of many factors, and 
not a clearcut struggle between the forces of idealism and 
realism, and that final understanding of motivation awaits 
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the development of techniques for investigation of individ- 
uals on the governmental level. 

This study also reveals that the Administration man- 
aged to adhere to its policy despite some opposition that 
grew as 1955-1956 wore on. In the end, the President’s 
policy was still in force, but it was hedged in by certain 
restrictions on aid to Yugoslavia. 

451 pages. $5.75. Mic 58-409 


THE PEACEFUL SETTLEMENT OF DISPUTES IN THE 
INTER-AMERICAN SYSTEM SINCE WORLD WAR II 


(Publication No. 22,682) 


Elmer Anthony DeShazo, Ph.D. 
Indiana University, 1957 


This thesis traces the evolution of inter-American 
procedures for the peaceful settlement of disputes. It fur- 
ther undertakes to demonstrate that those procedures, as 
applied in the postwar period, have been relatively suc- 
cessful and, moreover, instrumental in maintaining gen- 
eral peace in the Western Hemisphere. Much of this suc- 
cess is due to American support of the Organization of 
American States. 

The manner in which the nations of the Western Hemi- 
sphere developed has led them to fashion their own re- 
gional procedures not separate from, but embraced within, 
the universal system. The basic documents, the legal 
foundation of the inter-American system, provide proce- 
dures for the pacific settlement of hemispheric controver- 
sies. These procedures further require an international 
dispute be submitted to regional procedures before refer- 
ral to the UN Security Council, The Rio Treaty, though 
primarily a collective defence arrangement, has rather 
been relied upon heavily as an instrument of pacific settle- 
ment. The OAS Charter affirms peaceful settlement as a 
basic principle, and requires disputes be submitted to 
peaceful procedures, The “Pact of Bogota” is a compre- 
hensive treaty containing such procedures, 

The means used most frequently in settling postwar 
disputes is not, however, embranced by any of these basic 
documents; this is the Inter-American Peace Committee. 
Authorized by the Second Meeting of Consultation (1940), 
the Committee has been in operation since 1948. It has 
proved to be an effective device in settling minor disputes. 
The Committee acts informally, employing only non- 
coercive means; its flexibility and informal character ap- 
pear to be its greatest assets. Committee services have 
been sought on ten occasions. On four of these, it ren- 
dered valuable aid; on four others, its mediation was less 
spectacular but still influential; in two situations, it was 
denied the authority to function. 

The Rio Treaty has been applied in four cases: the Ist 
and 4th, to the Costa Rica/Nicaragua border crossings of 
1948 and 1955; the 2nd and 3rd, to the “Caribbean Situ- 
ation” of 1950. The Council of the Organization, acting as 
Provisional Organ of Consultation, mediated all four con- 
flicts. The sanctions provided for in the Rio Treaty, how- 
ever, are still to be applied. In each situation an investi- 
gating committee was employed, and resolutions were 
passed which sought to remedy the sources of conflict. 

The operations of both the Peace Committee and the 





Provisional Organ dealt only with small nations in the 
Caribbean and in Central America, The solutions obtained 
were usually temporary but became progressively more 
effective; the procedures are yet to be tested in a dispute 
involving other Member States, Regional procedures were 
not effectively applied in the Guatemalan case of 1954; 
United States preference for more direct action against 
international Communism and a jurisdictional issue be- 
tween the OAS and the UN Security Council appear to be 
responsible for this result. 

The Council of the Organization has emerged as the 
significant organ in the application of the Rio Treaty. Ap- 
plications of this treaty and other inter-American proce- 
dures have led to the entrenchment in power of dictatorial 
régimes at the expense of representative democracy. A 
corollary development is the formation of groups of revo- 
lutionaries which, because dedicated to the overthrow of 
these dictatorial régimes, have been and remain a fertile 
source of conflict. 297 pages. $3.85. Mic 58-410 


THE SOVIET ALLIANCE SYSTEM, 1917-1941 
(Publication No, 24,696) 


Edward S. Drake, Ph.D. 
New York University, 1957 


Adviser: Professor Ellsworth Raymond 


The primary purpose of this paper is to examine Soviet 
foreign relations in the light of the Soviet security agree- 
ments concluded during the 1917-1941 period, Every So- 
viet security agreement concluded during this period has 
been analyzed in its historical setting, and the traditional 
concepts contained in all such agreements have been de- 
fined dynamically in terms of the results achieved by the 
agreements or Soviet behavior following their conclusion, 
Thus a Soviet treaty of alliance that is followed by Soviet 
absorption of the ally, and a Soviet pledge of non-aggression 
that is followed by Soviet aggression serve to define the 
Soviet attitude on treaties, alliances and non-aggression, 
Soviet behavior in the security field, in the period under in- 
vestigation, clearly demonstrates that the Soviet Union em- 
ployed security agreements and security concepts as in- 
struments of ideological imperialism. 

Probably no other area shows the consistency in Lenin- 
ist and Stalinist methods and policies better than that of 
the security agreements. It is important to recognize this 
consistency, within the historical framework, in order to 
understand the apparent shiftings in Soviet foreign policy 
during this period. Just as Lenin employed alliances for 
the purpose of extending the frontiers of the Russian Soviet 
Federated Socialist Republic, so Stalin employed them to 
extend the frontiers of the Union of Soviet Socialist Re- 
publics, The other security agreements concluded by both 
dictators served generally to neutralize the Soviet fron- 
tiers during the development of the Soviet war machine, 
until the Soviet Union could positively take adva.:tage of the 
favorable situation created by such agreements, Both 
Lenin and Stalin employed security agreements, particu- 
larly treaties of alliance, as instruments for accomplish- 
ing the world dictatorship of the proletariat. 

The period began and ended with the conclusion of Soviet 
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alliances with states that were soon to be absorbed by the 
Soviet Union, Between September 13, 1920 and February 
17, 1922, Lenin’s government concluded alliances with the 
governments of Armenia, Azerbaijan, Bukhara, Byelorus- 
sia, the Far Eastern Republic, Georgia, Khorezmia, and 
Ukrainia. By the end of 1922 all eight territories were re- 
absorbed into what became defined as the Union of Soviet 
Socialist Republics. Between September 28, 1939 and Oc- 
tober 10, 1939, Stalin’s government concluded alliances 
with the governments of Estonia, Latvia and Lithuania, By 
the fall of 1940 these three Soviet allies were formally an- 
nexed by the Soviet Union, The allies absorbed by Lenin 
and Stalin during this period once constituted a part of 
Czarist Russia. The alliance proved an effective technique 
for restoring most of the frontier lines of Czarist Russia. 

Although the Soviet Union had not concluded any formal 
alliance with Germany during this period, it had concluded 
secret security agreements that possessed the ingredients 
of alliance. Soviet-German collaboration was aimed 
against Poland. The purpose of the secret Soviet-German 
agreement of December 22, 1917 was to prevent Polish in- 
dependence, whereas an important object of the secret So- 
viet-German agreement of August 23, 1939 was to destroy 
Polish independence through a partition of Poland by the 
two countries. 

The pattern of Soviet security agreements was largely 
influenced by Germany. The series of non-intervention 
agreements from 1920 to 1925 came on the heels of Len- 
in’s failure to accomplish world revolution through suc- 
cessful revolution in Germany. The non-aggression agree- 
ment was introduced in 1925 by the Soviet Union after 
Germany participated in the Locarno Conference, Finally 
the Soviet mutual assistance agreements with France and 
Czechoslovakia in 1935 were aimed against Nazi Ger- 
many’s expansionist tendencies. 

484 pages. $6.15. Mic 58-411 


BRITISH PARTICIPATION IN 
EUROPEAN ORGANIZATIONS, 1945-1956 


(Publication No, 25,323) 


Ezz-El-Din Ali Moustafa, Ph.D. 
University of Minnesota, 1957 


This study was made with a view of examining the at- 
titude of Great Britain towards the post-World War II 
European Organizations that were created to cope with the 
various problems facing the old continent in a critical pe- 
riod of its long history. 

Great Britain had been for centuries a mighty world 
power extending her rule over a fourth of the globe. A 
combination of factors and circumstances had favored the 
rise of her power and prestige to a paramount position in 
international affairs. This position provided the means of 
formulating a foreign policy most suitable to British taste 
and interests. The traditional policy of the United King- 
dom with regard to Europe was based on the maxim of 
maintaining a balance of power by preventing any state 
from establishing a hegemony on the Continent. In the 
pursuit of this policy, Britain did not hesitate to join in 
two world wars that reduced her power and accelerated 
the decline of her Empire. 





The drastic changes brought about by the world wars 
were to have a profound effect on her foreign policy espe- 
cially toward Europe. While she is still trying to stay out 
of European affairs in order to retain her freedom of ac- 
tion in Commonwealth and extra- European issues, she is 
gradually forced to get more involved in European prob- 
lems, 

In the Council of Europe, for example, she used her in- 
fluence against any proposal for re-organization that would 
infringe on national sovereignty. She refused to join the 


_ European Coal and Steel Community and through special 


arrangements she was able to maintain a permanent dele- 
gation in Luxembourg. 

Her role in the Organization of European Economic Co- 
operation was a leading one but she successfully resisted 
any attempts to provide it with real authority. 

Her refusal to take part in the European Defense Com- 
munity was one of the main factors underlying its rejection 
by the French National Assembly. Perhaps the most im- 
portant change was made as she agreed to assume the re- 
sponsibility of maintaining British armed forces on the 
Continent under the terms of the Western European Union. 

In view of this approach, it has been argued that 
Britain, while paying lip service to the concept of European 
unification, has actually withheld collaboration when it was 
particularly needed, Britain’s special position as leader 
of the Commonwealth, a center of the sterling area, and an 
Anglo-Saxon nation linked closely with the United States 
and the English-speaking world accounts for this attitude, 
However, pragmatic and empirical as they are, the British 
could not be expected to make a quick change in a rela- 
tively short time, and thus it could be concluded that only 
time can tell whether Europe, with or without Britain, 
could achieve her dream of realizing its Grand Design. 

_ 395 pages. $5.05. Mic 58-412 


MOSCOW AND CHINESE COMMUNISTS* 


(Publication No, 23,227) 


Robert Carver North, Ph.D. 
Stanford University, 1957 


Dealing with the years from 1917 to 1953, this study 
seeks to analyze the beginnings of the Chinese Communist 
movement, the course of its relations with Moscow, the 
rise of Mao Tse-tung, his defeat of the Kuomintang in 1948 
and 1949, and the implications of the People’s Republic of 
China, Particular emphasis is placed upon the political 
strategy and tactics for revolution in economically re- 
tarded areas which were developed first of all by Lenin 
and subsequently modified, both in theory and in practice, 
by the Indian revolutionist M. N. Roy, by Stalin, by Mao 
Tse-tung, and by other Communist leaders. 

For evidence, the author has relied for the most part 
upon records of the Communist-International, upon direc- 
tives issued by Russia Communist leaders to the Politburo 
in China, and upon the writings of Mao Tse-tung and his 
colleagues. For purposes of comparison, the development 
of Chinese Communist theory and the course of Chinese 
Communist policy have been examined against the back- 
ground of Leninist assumptions and techniques for the 
overthrow of the old order in Asia. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





282 POLITICAL SCIENCE 





Russian and Chinese Communist documents used in this 
study reveal how Soviet leaders carried out their political 
strategy and tactics on both diplomatic and subversive 
levels, and it is in the context of these double-edged poli- 
cies that events such as Chiang Kai-shek’s Northern Expe- 
dition of 1926-27, the abortive emergence of the Canton 
Commune, and the collapse of Li Li-san’s program of 
urban insurrection are examined, 

In general, the record suggests that from 1921 until 
about 1934 Russian Communist leaders were largely re- 
sponsible for Chinese Communist policies, most of which 
ended in failure. Thereafter, Mao Tse-tung, adapting Rus- 
sian Communist theories to Chinese conditions, succeeded 
in building a powerful peasant army and— especially 
through the Cheng-feng or Ideological Remolding Move- 
ment — a political following sufficiently strong and disci- 
plined to sweep the Chinese mainland in 1948 and 1949 and 





to establish the People’s Republic. On the whole, Mao 
achieved power in spite of Stalin rather than because of 
him. 

This analysis of Chinese Communist purposes and 
methods suggests that the West perceived much too late 
the means and the effectiveness with which Mao and his 
colleagues were able to harness an indigenous and funda- 
mentally non-Communist revolutionary movement and 
guide it toward their objectives. The struggle in Asia be- 
tween freedom and Communism is by no means over, how- 
ever, and the West, facing the challenge of Communism 
elsewhere in the East, can draw useful lessons from the 
record of what happened in China, 


*Library of Congress Catalog Card Number: 53-10945, 
Please write directly to Stanford University for copies of 
this thesis. 
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PSYCHOLOGY, GENERAL 


A STUDY OF THE RELATIONSHIP BETWEEN 
PERSONAL VALUE AND THE SELECTION OF 
WORDS PRESENTED DICHOTICALLY AT A 
SUPRA THRESHOLD LEVEL 


(Publication No. 24,655) 


John Francis Borriello, Ph.D. 
University of Minnesota, 1957 


The purpose of this study is to investigate the influence 
of personal value on the selection of value-associated 
words presented dichotically at a supra threshold level. 
Specifically, does personal value affect an individual’s 
choice of value-associated words when one value-associ- 
ated word is presented to one ear and a different value- 
associated word is presented to the other ear? 

The variables under consideration in this study are 
word length, value-association and frequency of usage. 
Sixty pairs of words serve as the stimuli. Each pair of 
words is held constant in terms of frequency of usage and 
length and varies as to value-association. Frequency of 
usage is determined from the Thorndike T count. Thirty 
pair of words are considered relatively high in frequency 
and thirty relatively low in frequency. Length is deter- 
mined by the syllable. The words of each pair are equal 
in syllable length. Value-association is determined by 
having each word judged as falling into one of the four 
Spranger value areas (theoretical, economic, aesthetic, 
and social). The words of each pair differ in value asso- 
ciation. There is an equal number of words in each of the 
four value areas. 

The Allport-Vernon Study of Values is the instrument | 
used for measurement of variation in personal value. One 
hundred undergraduates subjects are classified as either 
theoretical, economic, aesthetic, or social depending upon 
their highest score in one of the value areas on the Allport- 
Vernon test. There are twenty-five subjects classified in 
each value area. These four groups are presented the 
sixty word pairs under conditions of dichotic stimulation 
and their responses are tallied. 

The equipment used for the recording and play back of 
the pairs of words is a binaural tape recorder. Each word 
pair has one of its words recorded on the upper and the 
other word on the lower half of a magnetic tape. Recorded 
in this manner, the words can be played back simultane- 
ously so that one word of each pair is presented to one ear 
and the other word to the other ear at the same time (plus 
or minus 16.6 milliseconds). A pair of words is presented 
to the subject approximately every three seconds and he is 
asked to select and repeat aloud one word from each pair 
of words presented. 

The analysis of variance statistical technique is used 
to test the major null hypothesis: under conditions of 
dichotic stimulation, the selection of a word is unrelated 
to its personal value to the listener. The results indicate 
that with frequency of usage and syllable length held 
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constant, personal value is a significant determinant of 
choice in the selection of words presented dichotically at 
a supra threshold level. Thus, we may reject the hypoth- 
esis that there is no relation between the selection of a 

- word and its personal value to the listener. , 
119 pages. $2.00. Mic 58-414 


THE EFFECT OF ENHANCED VISUAL 
SENSORY INPUT ON THE 
PROBABILITY OF VERBAL RESPONSE 


(Publication No. 25,076) 


Kathleen Swat Hoon Chan, Ph.D. 
The Pennsylvania State University, 1957 


The experiment was intended to discover some func- 
tional relations between verbal behavior and reinforce- 
ment. The reinforcing effect of various stimuli presented 
immediately following a response have been investigated 
by various experimenters with infra-human subjects. In 
the context of experiments using the operant conditioning 
paradigm, the accepted definition of the reinforcing stimu- 
lus is a stimulus introduced following a response that 
increases the probability of occurrence of that response. 

The experiment attempted to extend the reinforcing 
principle derived from experimentation with infra-human 
subjects, to verbal behavior. The primary purpose of this 
experiment was to determine the reinforcing effect of 
visual sensory input on the probability of verbal response 
without the subjects awareness of the ongoing process. 
Also, it was to determine the effect of heterogeneity of 
reinforcers on verbal response. 

The subjects were 127 Penn State male students in 
elementary psychology. Each served individually. The 
results of seven subjects who revealed evidence of insight 
into the relationship between the contingent stimulus and 
the response it followed were eliminated from the statisti- 
cal analyses. | 

The subject was presented a series of pairs of non- 
sense syllables through a wooden board screen and was 
instructed to spell aloud the one of the pair of nonsense 
syllables that he perceived first. One of the contingent 
stimuli was introduced immediately following each correct 
response. The correct response in each pair of nonsense 
syllables was predetermined by the experimenter. An 
incorrect response was followed by a blank white card 
which represented the absence of contingent stimuli. The 
contingent stimuli were of four varieties; geometric 
forms, colors, algebraic signs and Chinese characters. 
The geometric forms were triangle, parallelogram, dia- 
mond, circle and square. The colors were red, green, 
blue, brown and violet. The algebraic signs were division, 
subtraction, multiplication, addition and square root. The 
Chinese characters were A ,& ?4 ¥ oe 

There were four conditions A, B, C and D where 
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subjects received one (geometric forms), two (geometric 
forms and colors), three (geometric forms, colors and 
algebraic signs) and four (geometric forms, colors, alge- 
braic signs and Chinese characters) varieties of contingent 
stimuli respectively. There were twelve groups of sub- 
jects. Each group consisted of ten subjects. Three groups 
of subjects in each of the four conditions A, B, C, and D 
were given different numbers of trials. The three levels 
of trial treatment were one trial, three trials and five 
trials. 

The measure of behavior change employed was the 
number of correct responses made in the last trial for 
each subject. The total correct verbal responses of each 
subject to pairs of nonsense syllables were recorded and 
analyzed as the dependent variable. 

The results support the following conclusions: 


(1) The reinforcement operation with visual sensory 
input as reinforcer influenced the number of correct 
verbal responses to pairs of nonsense syllables. 


(2) The relation between correct verbal responses and 
reinforcement is apparently accounted for by a 
linear positive function. No deviation from linear- 
ity was detected in the present study. 


The reinforcement operation may be effective when 
subject is not aware of the contingency between 
reinforcing stimulus and the behavior to which it 

is related. 


There was no evidence that more heterogeneous 
visual stimuli as reinforcers have a greater facili- 
tating effect upon the number of correct responses 
than do less heterogeneous. 


There was no evidence of interaction effect between 
reinforcement and degree of heterogeneity in rein- 
forcers. 75 pages. $2.00. Mic 58-415 


THE RELATION OF ADVERB-ADJECTIVE 
COMBINATIONS TO THEIR COMPONENTS 


(Publication No. 23,811) 


Norman Cliff, Ph.D. 
Princeton University, 1956 


The hypothesis tested was that the common adverbs of 
degree -- “quite,” “very,” “unusually,“ etc. -- serve to 
multiply the intensity of adjectives. That is, it is as if 
there were a number, c; , representing the multiplying 
value of the adverb and a number, Sj , representing the 
intensity of the adjective. The intensity, Sij,> of the com- 
bination is the product of these two numbers: 


(1) Sij = Cj8; 


This relationship should be reflected by the psychophysical 
scale values, x;; , of adverb-adjective combinations. 
Here, however, 


(2) Xjj = Cj8j + K + eij 


or 


(3) Xjj = Sij + K + ei; 





The constant K represents the point of zero intensity on 
the psychophysical scale; it must be introduced because 
psychophysical scales have arbitrary origins. The ei; 
terms represent the errors of observation. 

Given the scale values of all combinations of a number 
of adverbs with a number of adjectives and the scale val- 
ues of the adjectives taken alone, it is possible, using 
methods derived from factor analysis, to determine all 
the quantities on the right of equation 2. If the hypothesis 
is to be ideally verified, then K must emerge from the 
analysis as a constant and the e:: should be random and 
very small compared to the Xij - That is, it should be 
possible to reproduce all the Xj; very closely, using only 
the c; associated with each adverb, the s; associated with 
each adjective, and the constant K . The c; for an ad- 
verb must be the same regardless of the adjective used 
with it, and the s; for an adjective must be the same re- 
gardless of the adverb used. 

The stimuli used to test the hypothesis were all possi- 
ble combinations of nine adverbs with fifteen evaluative 
adjectives (e.g., “very good,” “quite contemptible”) plus 
the unmodified adjectives. These were rated on an eleven- 
point scale from “Most favorable” to “Most unfavorable” 
by three groups of introductory psychology students. The 
ratings were scaled by successive intervals to determine 
the x;; ; there was a separate analysis for each group. 
Fifteen of the combinations were judged twice in order to 
estimate the reliability of the judgments, and ten were 
also scaled by paired comparisons so that the scale values 
obtained by the two methods could be compared. The scale 
values determined by the method of successive intervals 
were shown to be highly reliable, highly comparable for 
the three groups, and highly correlated with the scale 
values determined by the method of paired comparisons. 

When the x;; values for each group were analyzed to 
test the hypothesis, it was found that the correspondence 
between theory and data was exceptional. The 150 x;; 
could be reproduced very closely using only the nine Cj , 
the fifteen sj , andthe constant K . The adverb “slightly” 
was found to have the lowest multiplying value, about .5, 
while “extremely” had the highest, about 1.5. All the 
favorable adjectives were found to have positive intensi- 
ties. The unfavorable adjectives had negative intensities, 
while “ordinary” and “average” were near zero. The dis- 
crepancies between theory and observation were small, 
occurring mainly in the third significant digit of the scale 
values. However, these discrepancies exhibited a certain 
degree of consistency across the three groups, instead of 
being random, as would be expected for errors of observa- 
tion. Such consistency, across groups, of the discrepan- 
cies between theory and observation indicates that the 
present theory, even though it fits unusually well, could be 
modified to secure a still better agreement between theory 
and observation. 

It was pointed out that the results of the analysis im- 
plied that there were both a zero point and a unit for the 
quantities derived from the data; the type of multiplication 
demonstrated was the scalar multiplication of vector alge- 
bra or classical physics. The encouraging results of the 
study indicate that the extension of the attempt at mathe- 
matical formulation of the way words combine might fruit- 
fully be extended to other languages and types of words. 

96 pages. $2.00. Mic 58-416 
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A SELF CONCEPT MEASURE FOR PRISONERS 
AND ITS RELATION TO CERTAIN 
OBJECTIVE INDICES OF CRIMINALITY 


(Publication No. 24,743) 


Joseph Jerry Harris, Ph.D. 
University of Pittsburgh, 1957 


Opinions vary as to the efficacy of the prison in achiev- 
ing its modern goal of reformation through “treatment” 
although there appears agreement that prisons do exert 
influences on their inhabitants. Consequently, changes in 
the individual might be expected as a result of prison ex- 
perience. Attempts to measure these changes, particu- 
larly in making evaluations prior to release, and especially 
changes related to reformation, do not appear to have been 
successful. Sutherland’s Differential Association Theory 
points to the consequences of the learning experiences, 
including those gained in correctional agencies, in promot- 
ing differential identifications and conceptions of self. 
Accordingly, a measure of self concept suggested itself as 
a measure reflecting change resulting from imprisonment. 
The hypothesis which evolved from the implications of the 
Differential Association Theory and from the expectation 
and feeling that men change in prison was that the criminal 
concept of self is a function of the length of time incarcer- 
ated. 

A measure of self concept was devised utilizing gen- 
erally the trait-words comprised in a measure constructed 
by Bills, Vance, and McLean. The measure involved self 
ratings, on 49 trait-words, and was so developed as to 
indicate degree of perceived disparity between self and 
the average nonincarcerated person, thus yielding a meas- 
ure of “alienness.” Scores on the Neuroticism Scale of the 
Maudsley Personality Inventory were intended to provide 
a basis for an item analysis of the 49 trait-words. Sub- 
jects were 81 male penitentiary inmates. An individual’s 
self concept score was the sum of deviation points on the 
49 trait-words, i.e., the overall amount of perceived dis- 
parity between self and the average nonincarcerated per- 
son. The length of time previously incarcerated was 
computed from the individual’s criminal record. Data on 
the following control variables were also collected: Race, 
Age, Type of Crime, Age at First Offense, Age at First 
Incarceration, Months to the Expiration of Maximum 
Sentence, Months Incarcerated since Freedom, Number of 
Felony Convictions, and Major Type of Prior Incarcera- 
tion. 

The correlation between the self concept measure and 
length of prior incarceration was revealed to be -.34 
while three of the control variables also appeared to be 
related but in lesser degree to the self concept measure. 
These were: Race, Type of Crime, and Major Type of 
Prior Incarceration. The insignificant relationship be- 
tween the self concept measure and the measure of neurot- 
icism lead to basing the item analysis on the primary 
independent variable—Number of Months Previously In- 
carcerated. This analysis revealed seven trait-words 
that significantly distinguished between groups with most 
and least amounts of prior incarceration. 

The correlation between self concept and length of 
prior incarceration, relating directly to the hypothesis of 
the study, was low but highly significant and in the expected 
direction. It was concluded that generally, as the amount 
of prior incarceration increases, the less a prisoner sees 





himself as different from the average nonincarcerated 
person. Generally, the findings support the implications 
of the Differential Association Theory although it was seen 
that several factors have a bearing on the learning experi- 
ences to which a prisoner is exposed and thus influence 
self concept development. The failure of the prisoner to 
see himself as different, especially the prisoner with the 
long record, suggests that this type of self concept meas- 
ure is an indication of degree of insight. The self concept 
measure and the study itself were regarded as exploratory 
in nature and suggestions were made for further research 
including the development of a more efficient measure, the 
use of the measure as a prediction device, its use in meas- 
uring the effects of particular institutional programs, and 
replication with other populations. 

48 pages. $2.00. Mic 58-417 


THE EFFECT OF SHOCK CONDITIONING ON 
THE PERCEPTUAL AVAILABILITY OF 
CERTAIN STIMULI AND THEIR ASSOCIATES: 
A STUDY IN THE LEARNING OF REPRESSION 


(Publication No. 25,083) 


Robert Hunter Harrison, Ph.D. 
The Pennsylvania State University, 1957 


The purpose of this study is to investigate the process 
by which perceptual repression, or perceptual defense is 
learned. The results of previous studies have been con- 
tradictory. Some indicate that anxiety-laden material is 
more difficult to perceive than neutral material, where 
other studies show opposite effects. Still other studies 
show no effect at all. The theory presented here states 
that these differences may be understood in terms of two 
variables: the degree of anxiety elicited by a stimulus 
and the strength of the preliminary perceptual response, 

a response occurring prior to, and independently of aware- 
ness. These two variables, in turn, are determined by 
parameters specific to the situation in which a given stim- 
ulus is paired with pain or stress. The number of condi- 
tioning trials, or pairings of a tachistoscopically presented 
verbal stimulus with electric shock was the specific pa- 
rameter studied. As the number of trials increases there 
should be an increase both in the strength of the perceptual 
response and the strength of the anxiety. The rate of in- 
crease depends, respectively, upon the duration and inten- 
sity of the tachistoscopic exposure, and upon the intensity 
of the stress. When response strength is much greater 
than the degree of anxiety, there is no perceptual effect. 
As anxiety becomes stronger it acts as a drive, producing 
perceptual vigilance. When the degree of anxiety predom- 
inates over the strength of the perceptual response, per- 
ceptual defense (the ability to see anxiety-conditioned 
stimuli less easily than neutral stimuli) occurs. 

In the conditioning of anxiety to verbal stimuli, other 
verbal associations are aroused concurrently. In general 
their occurrence is drive reducing to the extent that they 
do not re-elicit the conditioned perceptual response. If 
these responses are drive reducing, their response 
strength will be enhanced and their tachistoscopic ecogni- 
tion will be easier. 

This theoretical model was applied to a specific 
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experimental situation. Tachistoscopic presentations of 
some nonsense syllables were paired with shock, where 
presentations of other nonsense syllables were not. These 
stimuli had been previously associated with other verbal 
stimuli, so that they were the middle words in triplets of 
three words. The effect of shock conditioning on the 
thresholds of the conditioned stimuli and their forward 
and backward associations was examined for differing 
numbers of shock conditioning trials and compared with 
thresholds for non-shock control syllables. Thirty-two 
subjects were divided into four equal groups. Members of 
the first group were shocked once, members of the second 
group twice, members of the third group four times, and 
members of the fourth group were shocked eight times on 
each of four different shock syllables and were exposed to 
comparable non-shock syllables a corresponding number 
of times. Tachistoscopic thresholds both of the exposed 
syllables and of their associates were measured before 
and after the conditioning procedure. Results were ex- 
pressed in terms of the comparative availability of shock 
(or shock-associated) and non-shock syllables as a function 
of the number of conditioning trials. 

The main hypotheses were that: 1) performance to- 
wards both shock and non-shock syllables would be best 
with an intermediate number of conditioning trials and 
would be lower both at smaller and at larger numbers of 
conditioning trials. This was confirmed. 2) Performance 
towards the exposed syllables would be a positive cubic 
function of the number of conditioning trials (confirmed in 
trend). 3) Performance towards the forward associates 
should have a negative cubic relationship to the number of 
conditioning trials (confirmed in trend). 4) Performance 
towards the backward associations should be optimal after 
a small number of conditioning trials and should decrease 
224 pages. $2.90. Mic 58-418 
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ANXIETY REDUCTION AS A FUNCTION OF 
MUSICALLY CONTROLLED PROJECTION RATE 


(Publication No. 25,087) 


Thomas Morris Lesher, Ph.D. 
The Pennsylvania State University, 1957 


The primary problem was to test the hypothesis that 
responses related to the projection of tabooed aggressive 
and sexual impulses are drive (anxiety) reducing. A sub- 
sidiary problem consisted in seeking a means of experi- 
mentally controlling the rate of projection, and a first 
experiment was devoted to this aim. Two experimental 
variables were involved in this experiment: (a) level of 
ambiguity of TAT pictures, and (b) music. The first 
variable was represented at three levels by seven-card 
sets of low ambiguity, medium ambiguity, and high ambi- 
guity pictures. The second variable was represented at 
two levels by the presence or absence of a series of 
musical selections to be played throughout the period of 
exposure of the TAT pictures. 

The design was a factorial one. The total experimental 
group consisted of 107 volunteer undergraduate college 
students, randomly assigned to the six experimental con- 
ditions. The test was administered in a group form. Four 
clinically trained judges rated the written protocols. Each 





story received global ratings on both aggressive and sexual 
content. In addition, the stories were rated on a sentence- 
by-sentence basis, relative to both aggressive and sexual 
content. A separate analysis was conducted for each of 
the four measures. A portion of the protocols was ex- 
tracted for a reliability check. The observed reliability 
coefficients were deemed sufficiently high to warrant a 
division of labor for the remaining protocols. 

On the basis of the first experiment three conditions 
were evolved for a second experiment. It was observed 
that the condition featuring low ambiguity pictures, without 
music, elicited the lowest rate of projection. This condi- 
tion was retained. An inspection of the data seemed to 
indicate that the pairing of musical selections and pictures 
was an important factor re projective responses. There- 
fore, two conditions, one characterized by a selective 
matching of pictures and music, and another characterized 
by a selective mismatching of pictures and music, were 
introduced. For these two conditions the same seven 
medium ambiguity pictures, and the same seven-selection 
music program were used. 

Two measures of anxiety were taken. These were the 
fingerprint stain test of palmar sweating, and the saliva- 
bobbin test of parotid secretion. They were administered 
on a pre- and post-test basis. The 48 participants, all 
volunteers, and with the exception of three subjects, under- 
graduates, were tested individually. | 

The results of the first experiment were: (1) music 
did not produce a significant main effect with respect to 
any of the four measures of projection; (2) ambiguity 
effects were significant for all four measures; (3) a sig- 
nificant interaction effect was noted only in the case of 
sentence-by-sentence ratings of aggressive content; 

(4) the ordered hypothesis, low ambiguity < high ambiguity 
< medium ambiguity (in terms of “drawing power” relative 
to the projection of tabooed aggressive and sexual im- 
pulses), tested on an ad hoc basis, was supported at an 
extremely high level of confidence for all four measures 
of projection. 

The results of the second experiment were: (1) the 
matching and mismatching of music and pictures failed to 
produce any significant differences in projection rate. 
Thus, an observed significant difference between these 
two groups in the amount of anxiety reduction, as meas- 
ured by the saliva-bobbin test, had no relevance to the 
hypothesized relationship between projection and anxiety 
reduction; (2) The two groups responding to the medium 
ambiguity pictures (i.e., the medium ambiguity:music 
matched, and the medium ambiguity:music mismatched 
groups, manifested a significantly higher rate of projection 
of both tabooed aggressive impulses and tabooed sexual 
impulses than did the group responding to the low ambigu- 
ity pictures (i.e., the low ambiguity:no music group). 
However, there were no significant differences in anxiety- 
reduction for the several relevant comparisons. 
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THE CONSTRUCTION AND ANALYSIS OF 
A LEADERSHIP BEHAVIOR CHECKLIST 
FOR INDUSTRIAL MANAGERS 


(Publication No. 24,169) 


William Walter Rambo, Ph.D. 
Purdue University, 1957 


Major Professor: C. H. Lawshe 


A research problem in industrial psychology which 
deals with the analysis of the formal organizational struc- 
ture of an industrial concern. An attempt is made to relate 
the leadership behavior of industrial managers to this 
structure. 

The first phase of this study deals with the construction 
of a measuring instrument which purportedly measures 
two dimensions of industrial leadership behavior. These 
two dimensions, called, “Consideration of Others,” and, 
“Initiation of Structure,” were derived from the work re- 


ported by investigators at Ohio State and Purdue University. 


Item analysis procedures were employed to obtain aseries 
of behavioral statements which were internally consistent, 
within a given dimension, and yet were independent of the 
statements in the other dimension. A rating procedure 
which required a logical analysis of the statement content 
was employed to aid in the interpretation of the items that 
survived the item analyses. 

Evidence is presented which indicates that the two 
dimensions are relatively independent and display internal 
consistency. Content validity of the instrument is evaluated 
in the light of the techniques used in its construction. 

The second phase of the study deals with the attempt to 
relate the scores obtained from the instrument to the for- 
mal structure of a large industrial concern. 

A series of behavioral descriptions were obtained, 
using the above instrument, which reflected the formal 
structure of the participating company. Each individual, 
who was holding a position at or above the rank of Fore- 
man, described the leader behavior of his immediate, for- 
mal superior. These descriptions extended up to the 
superintendent of the department. Ratings of over-all 
managerial effectiveness were obtained from formal supe- 
riors. 

It is demonstrated that the vertical axis of the formal 
organization does not yield significant fluctuations in the 
scores that were obtained from both dimensions. There 
are, however, significant fluctuations noted when the hori- 
zontal axis of the organization is analyzed. 

The findings also indicate that there is no relationship 
existing between the scores on the two dimensions and the 
rankings of managerial effectiveness. 
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FORCED-CHOICE ACTS AS 
PERSONALITY MEASURES 


(Publication No. 25,095) 
Sebastian Santostefano, Ph.D. 
The Pennsylvania State University, 1957 


Psychologists usually develop predictions of an indi- 
vidual’s real-life behavior from samples of verbal behavior 





elicited by test materials such as questionnaires. Because 
responses to everyday situations may differ in psycholog- 
ical meaning and content from verbal responses to stand- 
ardly used test stimuli which are primarily symbolic, the 
predictions of real-life behavior made by psychologists 
from personality test results are often inaccurate. Psy- 
chologists, therefore, could make use of performance tests 
of personality which would elicit behavior approximating 
more closely real-life behavior. The present study ex- 
plores the possibilities for personality assessment by 
means of miniature situations devised to elicit coping 
behavior which is need-determined and characterized 

by the person’s physically manipulating or avoiding stim- 
ulus material. Past attempts to develop methods of per- 
sonality assessment by means of measuring some form 

of nonverbal behavior have been lacking in that (1) judges 
were used to give meaning to the performance elicited, 

(2) the methods often required actors and elaborate equip- 
ment and therefore were not feasible for use in ordinary 
clinic and research settings, (3) the content validity of the 
performance elicited by some methods was questionable. 

The first purpose of the present study was to devise a 
variety of miniature performance tests which (1) could be 
administered within the confines of a desk top, (2) con- 
tained tasks each of which required only a unitary act to 
complete, (3) allowed the free expression of personality 
dimensions in situations requiring the subject to cope with 
people and objects, (4) produced responses unequivocally 
identifiable, and (5) yielded measures the meanings of 
which were not completely dependent on the examiner’s 
judgement. The second purpose of this study was to de- 
termine empirically the number and nature of personality 
dimensions represented in the responses to the tests de- 
vised. 

More than 80 tasks were devised so as to satisfy the 
criteria proposed above. The tasks were then combined 
into pairs, each pair constituting a miniature situation. 

In each situation the subject was required to choose and 
actually perform one of the two tasks, and his choice was 
recorded. A personality dimension was presumed to be 
reflected by each choice made. 

The battery of miniature tests, 40 situations containing 
41 pairs of tasks, was administered to 150 male, high 
school juniors and seniors in individual testing sessions. 

To evaluate the personality dimensions presumed to be 
reflected by the responses made in each situation, the 
choices made by the subjects in the 40 situations were 
intercorrelated. 

From this matrix of intercorrelations, 20 situations 
indicating the greatest commonality in terms of correla- 
tion with others were selected for a factor analysis and 
were factor analyzed by Thurstone’s centroid method. 

The factor analysis yielded four factors which were inter- 
preted respectively as: expressing overt, forceful aggres- 
sion vs. inhibiting overt, forceful aggression; avoiding 
unfamiliar stimuli interpreted as threatening vs. approach- 
ing these stimuli; displaying the self in conspicious, solo 
behavior vs. avoiding displaying the self in such behavior; 
and expressing symbolic aggression vs. expressing order 
and neatness. 

Of the 20 situations not factored, some correlated 
significantly with other situations as was expected while 
others did not. In general, the 20 situations not factored 
yielded a low number of significant correlations with all 
other situations. 
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It was concluded that these results offer promise for 
the development of a testing method which should be of 
value to psychologists since the method makes available 
samples of meaningful coping behavior. It seems likely 
that inferences of personality structure and predictions of 
real-life behavior made from these overt acts might be 
more reliable and valid than inferences based entirely on 
verbal responses to traditional tests of personality. 
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CORRELATES OF THE 
ABILITY TO JUDGE CHILDREN 


(Publication No. 25,097) 


John Whitcomb Shaffer, Ph.D. 
The Pennsylvania State University, 1957 


The present investigation was designed primarily to 
test two hypotheses: first, that consistent differences in 
the ability to make accurate predictive judgments can be 
demonstrated under a specified set of conditions; and 
second, that these individual differences in predictive 
ability will be found to be associated with certain personal- 
ity characteristics of the judges. 

The investigation consisted of four independent studies 
in which a total of 131 randomly selected male college 
students served as judges, and a total of 16 ten-year-old 
male children served as subjects to be judged. In each 
study, a group of judges observed, over the medium of 
closed-circuit television, the behavior of two consecutive 
pairs of children as they engaged in a series of tasks in- 
volving rewards for successful performance. Through 
the use of partially concealed and remctely controlled 
cameras, the children were unaware that they were being 
televised or observed. At the beginning of each task, each 
child was required to choose one of two alternative ways 
of trying to win the reward. The observing judges were 
required to predict these choices at the approximate times 
they were being made. At the end of this series of tasks, 
each child was allowed to choose one of three tangible 
prizes as an additional reward for having participated in 
the study. As before, the judges were required to predict 
these choices after watching each child examine the prizes. 

In each of the four studies, judges made predictions for 
two consecutive pairs of children performing under iden- 
tical conditions. Judges were then scored in terms of the 
number of correct predictions they had made for each 
pair of children, and their scores on both pairs were cor- 
related. In this way, an evaluation of the consistency of 
differences in predictive accuracy could be made. 

Subsequent to the above proceedings, the judges them- 
selves were administered the Guilford-Zimmerman Tem- 
perament Survey, a short vocabulary test, and a brief 
questionnaire. 

In each of the four independent studies, product-moment 
correlations between judges’ accuracy scores for pairs of 
children were found to be positive but non-significant. One 
possible reason for this lack of consistency in predictive 
accuracy was that certain portions of the task of prediction 
had been too difficult. Utilizing a method of item selection, 
these too-difficult portions were operationally defined and 
eliminated, and revised accuracy scores were assigned to 





each judge. Product-moment correlations between judges’ 
revised accuracy scores for pairs of children were found 
to be positive and significant when combined, thus support- 
ing the hypothesis that individual differences in the ability 
to make accurate predictive judgments do exist under the 
conditions specified. 

Judges’ revised accuracy scores were then correlated 
with their scores on each of the 10 traits of the Guilford- 
Zimmerman Temperament Survey, as well as with their 
scores on the vocabulary test. None of the correlations 
thus obtained were statistically significant, and the hypoth- 
esis that certain personality characteristics are associated 
with the ability to make accurate predictive judgments is 
consequently unsupported. 

Unhypothesized but none the less meaningful was the 
demonstration of individual differences among judges in 
the degree to which they varied their predictions among 
possible alternatives. In several instances, variability 
of prediction was found to be significantly correlated with 
predictive accuracy. As would be expected, the direction 
and magnitude of this relationship depended on the degree 
of variability displayed by the children themselves. 

Although not a major concern of the present research, 
the combined results of all four studies strongly suggest 
that predictive accuracy improves with practice, at least 
under the conditions specified in this investigation. 
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AN INVESTIGATION OF PREDICTIVE ABILITY 
IN HOSPITAL PERSONNEL AND 
UNIVERSITY STUDENTS 


(Publication No. 25,098) 


Saleem Alam Shah, Ph.D. 
The Pennsylvania State University, 1957 


The main purpose of the present study was to deter- 
mine if there are consistent differences in predictive 
accuracy among judges when they are given the task of 
predicting the responses of hospitalized mental patients 
to a forced-choice inventory of self-descriptive state- 
ments. 

The hypotheses were as follows: 

1. Consistent differences in predictive accuracy will 
be shown among judges predicting the responses of hos- 
pitalized mental patients to self-descriptive statements in 
a forced-choice inventory. 

2. Judges who have available to them both visual and 
auditory cues of the predictees will have greater accuracy 
than judges limited to auditory cues. 

3. Judges whose predictions are corrected as they 
make them will show greater predictive accuracy than 
judges whose predictions are not corrected. 

4. Graduate students in clinical psychology will show 
greater predictive accuracy than undergraduate psychology 
majors. 

5. Judges whose social desirability ratings of the self- 
descriptive statements are similar to those of a sample of 
patients will show greater predictive accuracy than judges 
whose values are less similar. 

The judges for the present study were hospital person- 
nel, graduate students in clinical psychology, and 
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undergraduates majoring in psychology. One group of 
judges observed the predictees during a standard inter- 
view of 25 minutes through a one-way-vision mirror while 
the remaining groups listened to the same interviews on 
tape recordings. The patients whose responses to the 
forced-choice inventory were to be predicted bythe judges 
were three hospitalized male patients. 

A score reflecting accuracy of predictions was deter- 
mined for each judge by comparing his predictions with 
the actual responses made by the patients on the forced- 
choice inventory. Consistency of judging was determined 
by correlating the accuracy of the judges’ predictions for 
the patients they had judged. When this analysis was 
done no consistency was evident. A further analysis was 
conducted after eliminating items which had been incor- 
rectly predicted by 50 per cent or more of all the judges. 
When a chi square test of the significance of the combined 
probabilities was performed a value significant at the .05 
level was obtaiued. 

The hypothesis that the group exposed to both visual 
and auditory cues would have greater accuracy than the 
group obtaining only auditory cues was not supported. 

The results did support the hypothesis that judges receiv- 
ing correction would have greater accuracy than judges 

not receiving correction. The hypothesis that graduate 
students would have greater accuracy than undergraduates 
was not supported. The hypothesis that similarity of social 
desirability values would be correlated with greater pre- 
dictive accuracy was not clearly supported. The results 
did suggest that when the difficulty of the task is reduced 
by providing correction of predictions a relationship does 
appear. 

The results suggest that the level of difficulty of the 
task for the judges is an important factor in the demon- 
stration of consistency of judgments. It appears that 
correction provides judges with confirmation and denial 
of hypotheses they formulate concerning the predictee. 
The exact manner in which corrections are utilized to 
improve predictions requires further investigation. The 
lack of differences in predictive accuracy among graduate 
students and undergraduate majors may reflect the diffi- 
culty of the task. If the task was too difficult all the 
judges would resort to guessing, thereby eliminating any 
consistent differences among the two groups. Further 
study should be undertaken to determine the relationship 
between predictive accuracy and similarity of the judges 
values and those of the predictees. 
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A STUDY OF PSYCHOLOGICAL TEST AND 
BIOGRAPHICAL VARIABLES AS 
POSSIBLE PREDICTORS OF SUCCESSFUL 
PSYCHIATRIC AIDE PERFORMANCE 


(Publication No. 25,099) 


George Paul Sidney, Ph.D. 
The Pennsylvania State University, 1957 


The problems involved in the selection and evaluation 
of psychiatric aides are many and complex. The two 
objectives of the present study represented an attempt to 
provide more data concerning the selection and evaluation 





of psychiatric aides by: (1) developing a reliable check- 
list of items representing the specific critical job require- 
ments, and (2) by determining the correlation of selected 
vocational interest, intelligence, personality, and biograph- 
ical patterns with the desired criterion measure. 

The specific job requirements were obtained by using 
the Critical Incident Technique developed by Flanagan for 
the analysis of complex job patterns. A total of thirty- 
eight ward nurses and ten aide supervisors were inter- 
viewed individually at the Veterans Administration Hos- 
pital, Lebanon, Pennsylvania, and a total of 288 critical 
incidents were obtained. These observed incidents were 
then analyzed and categorized into twenty-one critical job 
requirements relating to the following activities: patient 
control, the understanding of and response to the patient’s 
physical condition, the recognition of and response to 
psychological needs and symptoms, the acceptance of his 
own responsibilities as an aide, and miscellaneously clas- 
sified activities. 

One hundred and sixty aides who had been employed 
for a period of six months or longer in the Neuropsychiat- 
ric Section of the Veterans Administration Hospital, Leb- 
anon, Pennsylvania, were then tested on the Otis Self- 
Administering Test of Mental Ability, The Inventory of 
Beliefs, The Guilford-Zimmerman Temperament Survey, 
and the Kuder Vocational Preference Record. In addition, 
each aide was required to fill out a specially devised 
Personal Fact Sheet composed of twenty-seven items 
pertaining to various biographical, vocational, and avoca- 
tional areas that were being considered as possible pre- 
dictors of successful performance in psychiatric aides, 
and which were based on the findings of previous reported 
studies of aide efficiency. 

The entire group of 160 aides was then randomly di- 
vided into two groups of eighty each. These groups con- 
stituted the validating and cross-validating groups of the 
study. These groups were tested on the entire battery 
employed in the study in sessions averaging three hours, 
during their normal duty hours. A reliability coefficient 
of .913 was obtained between the check-list scores and a 
second rating a month later for 25 aides. 

The results obtained on the psychological tests and the 
Personal Fact Sheet were compared with the criterion 
check-list score by means of Pearson Product-moment 
correlations for all the continuous variables measured 
by the psychological tests or biographical data, and by 
Chi Square Tests of significance for the dichotomous 
variables measured. 

The correlation coefficient between the Otis score and 
the criterion check-list score was found to be .145 and 
was not significant. The correlation coefficient between 
the Inventory of Beliefs, which measures social attitudes 
and beliefs, and the criterion check-list score was found 
to be .080, and was not significant on the validating group. 
Of the ten sub-tests of the Guilford- Zimmerman Tempera- 
ment Survey, only one variable, Restraint-Seriousness 
(R), was found to be significant at the 5 percent level on 
the validating group. However, this significance was not 
maintained on the cross-validating group of aides. Sim- 
ilarly, not one of the ten vocational interest areas of the 
Kuder Vocational Preference Record yielded a significant 
correlation between the Kuder scores and the criterion 
check-list score. 

From the obtained results of the present study, it must 
be concluded that the selection and evaluation of psychiatric 
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aides is still filled with problems for further investigation, 

and that much research needs to be done with criterion 

measures and psychological and biographical predictors. 
78 pages. $2.00. Mic 58-424 


VARIOUS ASPECTS OF HUMAN FIGURE 
DRAWINGS AS A PERSONALITY MEASURE 
WITH HOSPITALIZED PSYCHIATRIC PATIENTS 


(Publication No. 25,100) 


Roland H. Singer, Ph.D. 
The Pennsylvania State University, 1957 


This study investigated the general question: “Do vari- 
ations in human figure drawings provide a reliable and 
valid personality measurement?” 

One hundred two hospitalized male psychiatric patients, 
with functional disorders, comprised the subjects. Most 
of these were chronic psychotics. The average age was 
38, and the average level of formal education was 11 years. 
The subjects were in sufficient contact to respond to all of 
the test stimuli. Precautions were taken to minimize the 
influence of any somatic therapy. Half of the population 
was randomly assigned to the experimental group (Group 
A); the remainder constituted the cross-validation group 
(Group B). 

All of the testing was done by one examiner. Each 
subject was seen for two sessions. During the first ses- 
sion, individual patients were administered the Human 
Figure Drawing and Rorschach Tests. The subjects were 
instructed to draw a picture of a whole person (sex unspec- 
ified). In the second session, small groups were adminis- 
tered the Minnesota Multiphasic Personality Inventory 
(MMPI). } 

Four drawing features were evaluated: Head to Trunk 
Ratio, Vertical Size of Figure, Clothing Versus Body 
Emphasis and Vertical Placement of Figure. Each of the 
foregoing was quantified on a three-point scale. The fea- 
tures selected were related to specific interpretive hypoth- 
eses based on postulates by drawing analysis experts. 

A graphic item count (IBM scoring) of the MMPI for 
items answered “true,” in terms of the trichotomized 
drawing features, was computed for Group A. Point bi- 
serial correlations were computed for Group A to deter- 
mine the relationship between each inventory item and 
each drawing feature. Twenty-five to 50 items for each 
drawing feature, each attaining the .05 level of significance, 
were thereby selected and treated as scales. The derived 
scales were cross-validated with Group B for each of the 
drawing features studied, by computing product-moment 
correlations, between the derived scale scores and the 
drawing feature scores. 

Twelve Rorschach Test signs yielded a sufficient 
spread to warrant inclusion in the investigation. In hand- 
ling the Rorschach data for Group A, product-moment 
correlations were computed between each of the Rorschach 
variables and the drawing feature scores. The results 
were cross-validated on Group B. 

Head to Trunk Ratio and Vertical Size of Figure were 
the only drawing features significantly related to variations 
in inventory item responses in cross-validation. These 
two drawing features also were the only ones showing 





agreement with the interpretive hypotheses assigned by 
drawing analysis experts. Thus, these drawing features 
appear to have some meaningful possibilities in person- 
ality measurement. ) 
When the Rorschach Test data were subjected to cross- 
validation, only one sign (W%) demonstrated a significant 
relationship to a drawing feature (Vertical Placement of 
Figure). One other Rorschach variable (D%) approached 
significance in relation to a drawing feature (Vertical 
Placement of Figure). These aspects of human figure 
drawings appear to have some meaningful possibilities in 
personality measurement. 107 pages. $2.00. Mic 58-425 


SOME OF THE PERSONALITY ATTRIBUTES 
RELATED TO ACHIEVEMENT IN COLLEGE: 
A COMPARISON OF MEN AND WOMEN STUDENTS 


(Publication No. 21,399) 


Jean Burgdorf Zeaman, Ph.D. 
Michigan State University, 1956 


This study sought primarily to distinguish between the 
nonintellectual factors associated with achievement in men 
compared to women. The M.M.P.I.’s of forty achieving 
and thirty-seven low achieving men, and forty achieving 
and thirty-seven low achieving women, separated from an 
original random sample of 348 men and 367 women, were 
used in this study. The inventories had been administered 
by the college counseling center to students enrolled in 
Effective Living in the Fall of 1948. An analysis of per- 
formance on the nine clinical scales, and an anxiety and 
a repression scale was made, for these four groups. Two 
achievement scales, one for men and one for women were 
constructed. Most outstanding was the finding that men 
who were low achievers in college tended more to claim 
feelings of tension, anxiety, depression and insecurity 
than did men who achieved in college. No such difference 
obtained for the women in our study. This difference in 
expressed feelings of tension, etc., between men achievers 
and low achievers does not seem to be simply the result of 
experiencing failure and may in part be a factor in causing 
failure. Anxiety was more clearly related to performance 
for the men students than for the women students. How- 
ever, none of the differences between the means for grade 
point average for the five different degrees of anxiety 
were significant for the women students, while the low 
and intermediate low anxious men were significantly supe- 
rior to the high anxious men in grade point average. It 
was suggested that the different roles, and consequently 
different social demands and expectations for men, as 
compared with women, may be conducive to more of a 
tendency for problems and conflicts to be expressed in 
the area of school achievement. It was also suggested 
that women low achievers may handle their conflicts in 
a different manner. Their tendency to express more 
phobic ideas and to be less independent rather than to 
express conscious conflict and insecurity suggests some 
important personality differences which would bear fur- 
ther investigation. 

Low achievers of both sexes were found to be signifi- 
cantly more hypomanic and less conventional than achiev- 
ers. This was especially true of low achievers who had 
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scored above average on the A.C.E. Low achieving men 
who scored above average on the A.C.E. did not show the 
signs of insecurity and tension that was characteristic of 
the low achievers with low A.C.E. scores. However, since 
these signs of maladjustment were as pronounced in men 
low achievers who were freshmen, directly from high 
school, at the time they took the M.M.P.L., as they were in 
men who had been at Michigan State a year before taking 
the M.M.P.I., it seemed reasonable to assume that their 
poor performance was in some part the effect of anxiety. 
This suggests that men may utilize school performance as 
a channel for the expression of conflicts as well as the 
fact that their performance in school tends more to be 
disrupted by anxiety. : 

More of the men students in both the achieving and low 
achieving groups show signs of maladjustment as reflected 
in elevated scores on the clinical scales than do the men 
in the middle range of grade point averages. These two 
groups also show more such signs than do the correspond- 
ing groups of women students. There seems to be no dif- 
ference in this respect between the average achievers— 
menor women. The greater pressures on men to achieve 
was offered as one possible explanation. 

Both men and women achievers claim more efficient 
work habits, and attitudes more conducive to achievement 
in college. They appear to be better adjusted than men 
and women low achievers. 99 pages. $2.00. Mic 58-426 
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AN EXPERIMENTAL STUDY OF SOME 
DETERMINANTS OF DEFENSIVE BEHAVIOR 


(Publication No. 23,801) 


Valavuchirackal K. Alexander, Ph.D. 
Princeton University, 1957 


Researches on defensive behavior have commonly 
employed normal subjects responding to tachistoscopic 
exposure of material which presumably had, or was given, 
some negative meaning for the subject. It is the thesis of 
the present study that such research fails to distinguish 
between defensive behaviors as they are found in normal 
functioning and in the disturbed functioning of psychosis. 

It is proposed that only in a psychotic population are 
likely to be found the circumstances necessary for what 
appear to be changes in perception based upon emotional 
needs. Even in psychosis, however, an attempt is made 
to depart as little as possible from the nature of reality. 
Since the threat-value of a stimulus may be most impor- 
tant for the psychotic person, it should be possible to 
produce defensive behavior in psychotics without reducing 
information about the stimulus. 

The following hypotheses were formulated for testing: 

1) That some psychotics, when confronted with stimuli 
which appear very threatening, will reduce the threat and 
the attendant anxiety by reinterpreting the stimulus to 
make it appear less threatening. 

2) That this reinterpretation will be a “compromise” 
between reality demands and their fear, and deviate as 





little as possible from the interpretation which would have 
been given if anxiety had not been intolerable. 
3) That when the apparent consequences, as judged by 


_ other stimuli in the sequence to be integrated, are reduced 


in threat value, the psychotics will not employ such a rad- 
ical defense, but will interpret the stimulus as normals 
will interpret it. 

4) That normals will deny neither the more nor less 
threatening sequences of stimuli. 

Several plates of the Tomkins-Horn Picture Arrange- 
ment Test were modified to provide a sequence of pictures 
differing only in consequences. Plates depicting injury to 
the central figure had been found to draw denial responses 
from psychotic samples, but a number of pilot studies 
were required in order to obtain unambiguous stimuli with 
clearly different consequences. 

The subjects for the main experiment were 146 hospi- 
talized paranoid schizophrenic patients. They were divided 
into two groups matched for intelligence, education, sex, | 
race, and length of hospitalization. The two critical plates 
portraying consequences differing in severity were sepa- 
rated by neutral buffer plates and varied in order. A 
group of 30 normal subjects served as controls for the 
main experiment. 

Denial was defined as a verbal response in which the 
subject reported a:: interpretation which failed to include 
note of physical injury to the figure portrayed in the first 
card of the critical plates. 

Under the conditions of the testing, no denial is found 
in the control group of normals, while 25 percent of the 
patients produce at least one denial. On the one hand, this. 
finding is attenuated by the exclusion from the samples of 
subjects of low intelligence, low education, or advanced 
age. On the other hand, since denial occurs for schizo- 
phrenics even in this highly structured stimulus material, 
the result may underestimate the relation between threat 
and denial in the ordinary experience of the psychotic. 
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AUTOMATIC AND VOLITIONAL PROCESSES 
IN THE VERBAL RESPONSES OF 
BRAIN-DAMAGED AND NORMAL SUBJECTS 


(Publication No. 24,705) 


Stephen Arthur Appelbaum, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Austin W. Berkeley 


This research was stimulated by the clinical observa- 
tion that a brain-damaged person, with impairment of 
recent memory, did well on an apparent recent memory 
task, reproduction of his 50 responses to a word associa- 
tion test. A model of how such responses come about was 
postulated, the main elements of which are grouped into 
two intervening variables: (1) The Automatic Process, 
which refers to the immediate arousal and ordering, ac- 
cording to probability of occurrence, of previously asso- 
ciated possible responses. (2) The Selective Process, 
which refers to the choosing of the behavioral response 
according to current situational requirements. It was 
hypothesized that brain-damage alters the normal process 
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in specified ways. The predicted consequences of this 
were tested through repetition of a word list under changed 
cognitive requirements. Brain-damaged people were said 
to differ from normals in that their threshold for less 
dominant responses is raised, with consequent shortening 
of their hierarchy and tendency for most dominant re- 
sponses to recur; and in their impaired ability to modify 
established response patterns according to current stimu- 
lus conditions. 

The following experimental hypotheses were derived: 

I. Upon repeated presentation of identical stimuli to 
normal and brain-damaged people, if capability for recent 
recall is controlled, the brain-damaged will be better able 
to reproduce previous responses than will the normal. 

II. Upon repeated presentation of identical stimuli to 
normal and brain-damaged people, with the requirement 
to give responses different from those already given, . 
brain-damaged people will tend more than normals to re- 
peat their previous responses. 

The measure of recent recall was a paired associate 
test in which the pairing of numbers and words reduces 
conformity to previously established patterns to a mini- 
mum. This measure was also used to discriminate psy- 
chologically impaired brain-damaged from those not so 
impaired. 

Two groups of 20 subjects each, one group normal and 
the other selected on the basis of psychological impair- 
ment and medical diagnosis of brain-damage, gave one 
free association to each of 50 words taken from the Kent- 
Rosanoff List. Immediately following, the list was repeated 
with the instruction to give the same word they had just 
given. This was the recall test of Hypothesis I. Following 
this the words were again repeated with the instruction to 
give a response different from the previous ones. This 
was the new-response test of Hypothesis II. 

Analysis of covariance indicated that recent memory 
played a very small role in the recall task and that with 
or without correction for recent memory the brain-dam- 
aged did as well, but not better, than the normals. With 
correction the mean of the brain-damaged group was 
higher than that of the normals, but the difference was not 
significant satistically. Thus Hypothesis I was not con- 
firmed. 

Results of the test of Hypothesis I revealed that a re- 
call task apparently dependent upon memory may in fact 
be performed through operation of the Automatic Process, 
and that on such a task brain-damaged people do as well 
as normals. This provides a plausible explanation for the 
clinical observation which stimulated the research and 
supports the postulation of the Automatic Process. 

The hypothesized difference between the groups in 
Selective Process functioning tested by Hypothesis II was 
supported, a Student t test yielding a probability less than 
.01. When, through analysis of covariance, the effect of 
recent memory, as measured by the paired associate test, 
was removed, there was no difference between the groups. 
It is inferred from this that Selective Process factors 
operating in this task are highly correlated with recent 
memory. 

The demonstrated behaviors, often described as per- 
severation, rigidity, and concreteness were shown to differ 
from other behaviors similarly labelled. : 
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PAIRED-ASSOCIATE LEARNING BY 
SCHIZOPHRENIC AND NORMAL SUBJECTS 
UNDER CONDITIONS OF VERBAL REWARD 

AND VERBAL PUNISHMENT 


(Publication No. 24,545) 


Rita Allen Loyd Atkinson, Ph.D. 
Indiana University, 1957 


The study was designed to investigate the performance 
on a paired-associate learning task of schizophrenic as 
compared with normal subjects under conditions of verbal 
reward and verbal punishment. It was hypothesized that 
the learning rate of schizophrenics would be facilitated 
in a situation where (a) punishment is contingent upon 
incorrect responses and (b) the only means of avoiding 
punishment is to respond correctly, as contrasted to a 
situation where reward is contingent upon correct re- 
sponses. 

Forty female hospitalized schizophrenics and 40female 
volunteer hospital workers were assigned to the following 
groups: (1) normal-reward; (2) normal-punishment; 

(3) schizophrenic-reward; and (4) schizophrenic-punish- 
ment. Each subject learned three 15 item lists of paired 
two-syllable adjectives, a pretest list and two tests lists, 
to a criterion of one errorless trial. The pretest list was 
learned under neutral conditions, i.e., no verbal statement 
of reward or punishment followed correct or incorrect 
responses. The two test lists were learned under either 
the reward or punishment condition as determined by the 
subject’s group assignment. Under the reward condition 
one of the following verbal statements was made by the 
experimenter after a correct anticipation: “good”, 
“umhmm”, “right”, “that’s right”. Similarly, under the 
punishment condition one of the following verbal state- 
ments occurred after an incorrect anticipation or failure- 
to-respond: “no”, “wrong”, “that’s wrong”, “that’s an 
error”. 

The results in terms of number of trials required to 
reach the criterion clearly substantiate the hypothesis 
that schizophrenic subjects learn more rapidly under 
punishment than under reward conditions. For normal 
subjects the opposite results were obtained; learning was 
more rapid under reward than under punishment. 

The data in terms of errors (incorrect anticipations 
and failures-to-respond) indicated the same differential 
effect of reward and punishment demonstrated by the trial 
data; however, the reinforcement effects were not statis- 
tically significant. It was noted that the schizophrenics in 
both groups made significantly more errors over the two 
test lists than did the normal subjects. 

The findings of this study are viewed as lending support 
to those formulations which stress the importance of early 
and intense exposure to punishment experiences in the 
development of schizophrenia. 
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EFFECTS OF EXPERIMENTALLY-INDUCED 
MUSCULAR TENSION AND FREQUENCY OF 
MOTIVATIONAL INSTRUCTIONS ON 
PURSUIT ROTOR PERFORMANCE 


(Publication No. 24,709) 


Albert Howard Bell, Ph.D. 
Louisiana State University, 1957 
Supervisor: Professor Clyde E, Noble 

The purpose of this study was to investigate the effects 
of experimentally-induced muscular tension and the fre- 
quency of the introduction of motivational instructions on 
pursuit rotor performance. Previous studies have shown 
that both muscular tension and motivational instructions 
may be either facilitating or inhibiting to performance. 
This experiment was designed to yield additional informa- 
tion regarding these relationships. Muscular tension was 
defined in terms of the amount of weight the subjects were 
required to hold in their non-preferred hand; motivational 
instructions were defined in terms of the frequency of the 
introduction of instructions to improve during the experi- 
mental session. Based on the premise that induced mus- 
cular tension represents a primary but irrelevant drive, 
and motivational instructions represent a secondary but 
relevant drive, it was predicted that performance would 
be increased as these sources of drive are increased or 
combined. This hypothesis was derived from Hull’s as- 
sumptions that any effective habit strength (H) is sensi- 
tized into reaction potential (E) by all the needs operating 
within the organism at a particular time, and that the 
effective drive operating on a given habit would involve 
the summation of these needs. 

A total of 216 graduate and undergraduate students 
were used as subjects, 24 being assigned to each of the 
nine experimental conditions. Each of the two motivational 
variables was varied in the following three ways: high, 
medium, and no muscular tension; and maximum, mini- 
mum, and zero frequency of instructions. The muscular 
tension groups were required to hold a 5 - lb. (medium 
tension), or 10 - lb. (high tension) dumbbell in the non- 
preferred hand in a vertical position with the arm extended 
toward the floor. The no tension groups held no weight at 
all. The instructions groups were treated in the following 
ways: maximum frequency groups received verbal in- 
structions between each 20-sec. trial and between each 
block of five 20-sec. trials and minimum frequency groups 
received verbal instructions only between each block of 
five 20-sec. trials. Motivating instructions were withheld 
in the no instructions groups. All subjects were given six 
blocks of five 20-sec. trials with a 60-sec. rest interpo- 
lated between blocks to allow time for recording and for 
the experimenter to give the instructions to the instruc- 
tions groups. 

The results indicate that under the conditions studied 
in this experiment experimentally-induced muscular ten- 
sion and the frequency of the introduction of motivational 
instructions do not influence performance on the pursuit 
rotor. The analysis of variance reveals a very significant 
main effect for the practice variable, but no other signifi- 
cant effects were obtained. The author favors the hypoth- 
esis that the negative results may be accounted for by the 
subjects’ initially high motivational state due to the in- 


trinsically interesting properties of perceptual-motor tasks. 
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SPACE PERCEPTION AMONG UNILATERALLY 
PARALYZED CHILDREN AND ADOLESCENTS 


(Publication No. 23,893) 


Howard Thomas Blane, Ph.D. 
Clark University, 1957 
Supervisors: Heinz Werner, Seymour Wapner, 
Robert W. Baker 


The perceptual behavior of children and adolescents 
with unilateral leg paralysis was studied withinthe frame- 
work of the sensory-tonic field theory of perception. As- 
suming that unilateral paralysis results in an asymmetric 
sensory-tonic distribution that endures in time, the gen- 
eral hypothesis of this study was: 


The lateral (left-right) organization of external space 
among children and adolescents with right lower-limb 
paralysis differs from that among children and adoles- 
cents with left lower-limb paralysis. 


Four experiments, two on spatial location and two on 
apparent motion, were carried out to test this general 
hypothesis. Specific predictions stemming from the above 
hypothesis were made for each experiment. 

Forty post-poliomyelitic adolescents and children par- 
ticipated in each of the four experiments. There were 
four groups of subjects, ten individuals in each group. 

One group was composed of children, nine to twelve years 
of age, with residual paralysis of the right leg; the second 
of children, nine to twelve years of age, with residual 
paralysis of the left leg; the third of adolescents, fifteen 
to nineteen years of age, with residual paralysis of the 
right leg; and the last of adolescents, fifteen to nineteen 
years of age, with residual paralysis of the left leg. The 
major results were: 

1. Verticality: Significant systematic deviations of the 
apparent from the true vertical depending upon side of 
paralysis and age were obtained. Paralyzed children lo- 
cated the apparent vertical to the side of paralysis, para- 
lyzed adolescents opposite to the side of paralysis. These 
results are confirmatory of the general hypothesis above. 

2. Median plane: Significant systematic deviations of 
the apparent from the objective median plane depending 
upon side of paralysis and age were obtained. However, 
examination of the means for side of paralysis and age 
group indicated that all groups located the apparent median 
plane absolutely to the right of the objective median plane, 
but that children with right paralysis located the apparent 
median plane relatively to the left when contrasted to 
children with left paralysis. Such a difference was not 
apparent between the adolescent groups. These results 
are partially confirmatory of the general hypothesis of 
this study. 

3. Autokinetic phenomenon: Significant differences 
between right and left paralyzed groups as to the predomi- 
nant direction of autokinetic motion were obtained. Uni- 
laterally paralyzed children and adolescents reported 
motion predominantly opposite to the side of paralysis. 
These results are confirmatory of the general hypothesis 
of this study. 

4. Effect of pictorial directional dynamics on apparent 
motion: No significant differences between groups differ- 




















ing in side of paralysis were obtained. This lack of signif- 
icant differences is not confirmatory of the general hypoth- 
esis stated above. 
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In addition to the general hypothesis that the lateral 
organization of space differs between persons with left 
lower-limb paralysis as contrasted to right lower-limb 
paralysis, a second hypothesis was formulated: 


Perceptual displacements to the right or to the left 
among children and adolescents with unilateral lower- 
limb paralysis vary in degree depending upon the sever- 
ity of the paralytic involvement. 


This hypothesis was tested by correlating the severity 
of paralysis with magnitude of perceptual displacements in 
regard to: (1) the apparent from the true vertical, (2) the 
apparent from the objective median plane, and (3) the pre- 
dominant direction of autokinetic motion. With paralyzed 
children positive correlations were found between severity 
of paralysis and magnitude of perceptual displacement. 
With paralyzed adolescents positive, but non-significant 
correlations were found between severity of paralysis and 
magnitude of perceptual displacement. The results, there- 
fore, are partially confirmative of the above hypothesis. 

The findings led to the conclusion that relatively endur- 
ing organismic states that are characterized by asymmet- 
ric sensory-tonic distribution are systematically reflected 
in perceptual experience. The findings are interpretable 
by assuming that an important aspect of the unilaterally 
paralyzed individual’s organismic state is a primary tend- 
ency to fall to the side of paralysis and, that with age and 
in certain perceptual situations, an internal regulatory 
mechanism operates to counteract this basic tendency. 
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A SYSTEMATIC INVESTIGATION OF THE 
CONCEPT EXPECTANCY AS CONCEIVED 
WITHIN ROTTER’S SOCIAL LEARNING 
THEORY OF PERSONALITY 


(Publication No. 24,091) 


Alfred Castaneda, Ph.D. 
The Ohio State University, 1952 


‘ The dissertation represents the continuation of the 
development of a method for measuring the construct ex- 
pectancy as it is conceived within Rotter’s social learning 
theory of personality. The general paradigm represented 
by this method is one in which the subject wagers from a 
constant number of reinforcement objects on the probabil- 
ity of success on a task. The changes in wagering that 
follow success or failure on the task (success and failure 
on the task is controlled) serves as the behavioral basis 
from which the inference regarding changes in expectancy 
is drawn. 

The present study concerns itself with the following 
methodological and systematic problems: (A) accumulation 
effects, which are defined as a change in the reinforce- 
ment value of the reinforcements used in the betting as a 
function of the amount of accumulation of such objects, 
(B)the relationship between the amount of experience 
(number of trials) upon which an expectancy is based and 
the degree of change in expectancy, (C) cross-validation 
of an empirical equation for predicting expectancy and, 
(D) the investigation of specific hypotheses regarding the 
nature of the extinction curve of expectancy under different 





antecedent conditions. Each will be discussed in terms of 
the principles upon which they are based and in terms of 
the experimental design in which they are investigated. 


A. Accumulation Effects. 

Since the method for measuring changes in expectancy 
adopted in this study involves the betting of valued objects 
(chips having monetary value) on the probability of success 
with a task, it is necessary to demonstrate that changes in 
the betting are not related to the number of objects accu- 
mulated at any point. The method includes a device for 
minimizing visual cues relative to the amount accumulated 
at any trial. It is a problem of demonstrating that, for 
these conditions, the reinforcement value of the objects 
remains constant, i.e., does not change as a function of 
the number of objects accumulated. Demonstration that 
this is controlled is necessary for this particular method 
of measuring expectancy. The design in this case was as 
follows. Two groups of subjects (26 in each group) expe- 
rienced the same pattern of reinforcements. Both groups 
wagered from the same constant number of reinforcement 
objects for each trial, the only exception being that one 
group was given an extra number of the reinforcement 
objects at the outset (to keep but not to wager); these con- 
stitute the difference between the two groups on the vari- 
able of accumulation. In this case the null statement is 
that under these conditions there are no differences be- 
tween the two groups in the betting to a degree greater 
than that which can be accounted for on a chance basis 
alone. Results leading to the rejection of the null state- 
ment provides a basis for the inference that the variable 
is not controlled. The results of an analysis of variance 
test of the expectancy scores between the two groups at 
all trials indicated that any differences observed could 
be accounted for as occurring on a chance basis alone. 


B. Amount of Experience (Novelty). 

Any specific expectancy changes as a function of the 
occurrence or non-occurrence of a reinforcement. How- 
ever, other things being equal, the degree of change is an 
inverse function of the amount of experience upon which 
the expectancy is based. The less novel the situation in 
which an expectancy is being learned, the greater its po- 
tential for resistance to change with subsequent reinforce- 
ment. The degree of novelty characteristic of a given 
situation is considered to be related inversely to the num- 
ber of reinforced trials (positive or negative) experienced 
in that situation. 

Specific tests of this formulation was attempted by 
having a group of 26 subjects experience a given sequence 
of positive and negative reinforcements on the task, i.e., 
success then failure on the task. Upon the completion of 
this given sequence the same exact sequence was repeated. 
It was predicted that changes in the amount bet, as well as 
in the number of times betting changed, would be signifi- 
cantly less during the second sequence. An empirical 
curve of the betting plotted for these conditions showed 
that while the curves for both sequences assumed the 
same shape its form was less accentuated during the 
second sequence, as would be expected. To test the first 
specific hypothesis regarding the amount of change, a 
mean difference score, regardless of sign, for the total 
change in the amount of betting for each pattern was de- 
rived. This was accomplished by taking the differences 
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in expectancy scores prior to the occurrence of each rein- 
forcement and the expectancy scores just after its occur- 
rence for each subject. Each subject was given a total 
difference score for each of the patterns. This score was 
totalled for each pattern and a group mean score obtained. 
The results of the test of the significance of the difference 
between the means for the two patterns was significant at 
the less than 5 per cent level of probability for a two-tailed 
test of the distribution supporting the hypothesis. Since 
the direction of the difference was predicted in this case, 
the level of probability was calculated to be at less than 

3 per cent. 

To test the second specific hypothesis regarding the 
number of times betting changes as an inverse function of 
the amount of experience, the number of times a subject 
changed his betting during the first pattern was calculated 
for each subject and this was designated as the change 
score. It differs from the amount of change score in that 
it does not include the amount of change in betting but 
merely the number of times a subject changed his score 
during one of the patterns. A similar score was obtained 
for the second pattern. It was predicted, in this case, that 
the mean change score would be smaller for the second 
pattern. The results of the test of the significance of the 
difference were significant at the 2 per cent level of prob- 
ability for a two-tailed test of the distribution and at less 
than the 1 per cent level of probability for a one-tailed 
test of the distribution. The results were in support of the 
hypothesis. 








C. Cross-validation of An Empirical Equation For Pre- 
dicting Expectancy. 

Rotter’s increment-hypothesis (the degree to which an 
expectancy changes is a function of the difference between 
the expectancy for the occurrence of a reinforcement and 
its actual occurrence), in conjunction with the variable 
novelty (which functions as a correction for the generali- 
zation of expectancies from other related situations and 
which is defined as the reciprocal of the number of learn- 
ing trials in the specific situation), is employed in the 
derivation of an empirical equation for predicting changes 
in expectancy. 

A quasi-mathematical expression of the generalized 
formula for predicting expectancy is as follows: 


0-E, 
nat B( ), 
c&N 


Where: E, = the predicted expectancy value; 





E, = the expectancy value for the occurrence 
of a given reinforcement; 


0 = the occurrence value of any given rein- 
forcement—theoretically its value (for 
a single event) is either 1.0 (for occur- 
rence) or 0.0 (for non-occurrence); 





c = a constant taking into account the initial 
level of novelty of the situation for the 
individual (or group) ... such factors 
as the number of physical cues present 
from related situations, the degree of 
experience in related situations, etc., 
would be relevant factors here; 





N = the number of trials upon which the 
observed changes in expectancy are 
based (c and N combined constitute 
the novelty variable). 


Based upon a portion of the results in this study (that 
portion under point “B”), the mathematical expression of 
the revised equation was considered to be as follows: 


10-5 
E,+ ( ) 
Ve? + N? 


Application of the equation to the specific experimental 
conditions of this study, in which the expectancy measure 
is based on the probability of success on the task, requires 
the following assumption: an expectancy for failure is also 
generated and this value is equal to the difference between 
the expectancy for success and unity. 

An attempt was made to cross-validate this new equa- 
tion on four groups in this study three of which experi- 
enced three different patterns of reinforcement. An at- 
tempt was made to determine (1) the degree of relation- 
ship between the empirical and derived expectancy scores 
and, (2) the level or extent of agreement between the 
empirical and derived scores. All derived scores, with 
the exception of the first score in the learning sequence 
are derived from the previously derived score. 

The results of the correlation tests (Pearsonian) were 
all in a positive direction as follows: .96, .86, .96. and 
.98. These results are interpreted as indicating a high 
degree of relationship between the empirical and derived 
scores. However, the results of the significance of the 
difference tests between the empirical and derived scores 
showed differences in all instances at a probability of less 
than 1 per cent. The observation that the differences 
between the empirical and derived points on the curves 
were systematically small and of a uni-directional nature 
yielding standard errors of the mean difference of uni- 
formly small magnitudes was interpreted as suggesting 
the inadequacy of the statistical technique used for evalu- 
ating this type of problem. These results, while sugges- 
tive, were interpreted as indicative of the necessity for 
further application of the equation to data collected under 
a variety of conditions. 











D. Changes in Expectancy Under Conditions of Extinction. 

This aspect of the study represents an attempt to fol- 
low up some observations made in an earlier study by the 
writer in which differences (in betting) were observed at 
the last trial between two groups which had received 
different patterns of reinforcements (the nature and num- 
ber of reinforcements were controlled). The present study 
attempts to determine what differences, if any, in expect- 
ancy are related to different patterns of reinforced trials. 
The predictions made were that if no differences were 
observed between two groups experiencing two different 
patterns of reinforced trials just prior to the extinction 
trials, differences during the extinction trials would not 
be observed. However, if differences were observed at 
the conclusion of the training trials, the differences in the 
rate of extinction would be exhibited in such a manner as 
to indicate that the group with the highest level of expect- 
ancy at the conclusion of the training trials would approach 
extinction at a faster rate. 
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At the conclusion of the training trials two groups were 
given six extinction trials, i.e., six failure trials on the 
task. The results indicated that the two groups did not 
differ in expectancy at the conclusion of the training trials 
and the differences in extinction were similarly nondiffer- 
entiating. While these results are consistent with the 
principles upon which they are based, it is suggested that 
the development of an equation for predicting the magni- 
tude of increments in expectancy as a function of the occur- 
rence of a reinforcement is an essential step preliminary 
to predictions regarding the nature (size) of the differences 
in expectancy as a function of differences in pattern of 
reinforcement. Certain aspects of this statement are 
based upon the fact that differences were observed on an 
expectancy measure in a study made by the writer prior 
to this one. 


Conclusions. 

Since the construct expectancy (in its various formula- 
tions) has been subject to criticism from different quarters 
for its lack of quantitative predictions, the results of this 
study are interpreted as suggestive of its potentiality for 
quantification as conceived within the framework in which 
this investigation was made. | 

131 pages. $2.00. Mic 58-432 


Abstract published by special arrangement with The 
Ohio State University. 


A BENDER GESTALT VALIDITY STUDY: 
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MENTALLY RETARDED CHILDREN 
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Milton Eber, Ph.D. 
The Florida State University, 1958 


Recent research has indicated that the Pascal and 
Suttell approach to the Bender Gestalt has considerable 
value as a disgnostic technique. The available evidence 
suggests that the technique has clinical sensitivity and can 
differentiate groups of psychiatric patients from nonpa- 
tients. Groups representing various clinical categories 
tend to earn higher Bender Gestalt scores than groups of 
normals and, within patient populations, those groups 
which manifest a greater degree of psychological disturb- 
ance tend to earn higher scores. There have been rela- 
tively few studies, however, dealing with the clinical valid- 
ity of this technique with children. 

This study was concerned with the validity of the Pas- 
cal and Suttell method in differentiating groups of mentally 
retarded children defined in terms of special class behav- 
ior. It was hypothesized that children who were unsuccess- 
fully adjusted to a special class environment would have 
higher Bender Gestalt scores than those who were success- 
fully adjusted to this environment. 

The subjects were moderately retarded children en- 
rolled in public school special classes. Their IQ range 
on either the Wechsler Intelligence Scale for Children or 
the Revised Stanford-Binet was 60 to 75. All children 
with known or suspected brain damage were eliminated 
from the study. On the basis of ratings obtained on 





a modified version of the Van Alstyne School Behavior 
Rating Scale two groups were constructed: (a) Well- 
adjusted, which was defined as those successfully adjusted 
to special class and (b) Unadjusted, which was defined as 
those unsuccessfully adjusted to special class. The Ben- 
der Gestalt was given individually to 91 well-adjusted and 
90 unadjusted children in the schools where the special 
classes were located. The groups were divided into four 
subgroups of age levels 8 and 9, 10 and 11, 12 and 13, and 
14 and 15. The subgroups at each age level were compar- 
able in age and intelligence. 

As shown by analysis of variance and t-tests, the re- 
sults supported the basic hypothesis of the study. Signif- 
icantly lower total scores were earned by the well-adjusted 
children in age levels 8 and 9, 10 and 11, and 14 and 15. 
At age level 12 and 13 the difference approached but did 
not attain significance. There were no significant differ- 
ences, however, between the mean configuration scores of 
well-adjusted and unadjusted children. 

Well-adjusted children showed earlier maturation in 
terms of decrements in Bender Gestalt total score with 
increased age. The unadjusted children continued to make 
significant decrements in total score after the age of 13, 
whereas the well-adjusted showed relatively small changes 
after the age of 11. 

The results of this study support the effectiveness of 
the Pascal and Suttell method with regard to its use with 
moderately retarded children in a public school situation. 
Additional investigations are needed to justify its applica- 
tion to other clinical situations involving children. 
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THE COGNITIVE FUNCTIONING OF THE 
CREATIVE PERSON: A DEVELOPMENTAL 
ANALYSIS BY MEANS OF THE RORSCHACH TEST 
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Clark University, 1957 


Supervisors: Bernard Kaplan, Leslie Phillips, 
Gordon T. Gwinn 


This research, framed within a developmental approach, 
has been concerned with the pattern of cognitive function- 
ing which characterizes the creative individual. By crea- 
tive individual is meant a person who has received recog- 
nition in the general consensus for creative activity in one 
of the major cultural domains. 

The study is based on the assumption that the creative 
process is characterized by variability in the genetic level 
of functioning. Deriving from this assumption, it was 
hypothesized that creators would manifest a greater avail- 
ability of both mature and primitive cognitive operations 
than normal subjects who are not creative. In addition, 
the question was raised as to whether the primitivity of 
the creator would be manifested differently than the prim- 
itivity of the schizophrenic. 

The subject groups included 20 eminent artists (as a 
sample of creative individuals), 20 non-creative normals, 
and 20 schizophrenics. The cognitive task employed was 
the Rorschach test, which has been shown to elicit a range 
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of developmentally ordered responses. On the basis of 
theoretical and empirical considerations, three Rorschach 
response categories were considered as mcture (Move- 
ment, Integrative, and Form Dominant Responses), and 
three were considered as primitive (Form Subordinate, 
Physiognomic, and Primitive Thought Responses). The 
statistical technique used to assess the significance of 
differences in the frequency of these categories among 
the groups was the Mann-Whitney U test. 

In the comparisons between the artists and the normals, 
it was found, in accordance with prediction, that the artists 
gave reliably more Movement and Form Dominant Re- 
sponses. In addition, the artists gave reliably more Phys- 
iognomic Responses; the difference for the Primitive 
Thought Response was in the predicted direction, and ap- 
proached statistical reliability. However, the artists did 
not give reliably more Integrative or Form Subordinate 
responses. It was felt that the findings in general sup- 
ported the hypothesis that creators have available, to a 
greater degree than non-creative normals, both relatively 
mature and relatively primitive operations. 

The findings for the comparisons between the normals 
and the schizophrenics tended to corroborate previous 
research indicating the greater primitivity of the latter. 

The artists gave significantly more responses in each 
of the mature categories than did the schizophrenics. 
However, the artists also gave reliably more responses 
falling in the Physiognomic category. In a re-evaluation 
of this category, it was suggested that the underlying proc- 
ess involves the imposition of genetically advanced func- 
tions upon the primitive operation, and that such function- 
ing is not characteristic among schizophrenics. It was 
also noted that the primitive category which best distin- 
guished between artists and normals (Physiognomic) was 
not the same as that which best distinguished between 
schizophrenics and normals (Primitive Thought). It was 
concluded that the primitive functioning of the creator is 
manifested differently than that of the schizophrenic. As 
an implication of this conclusion, it was suggested that 
the usual negative evaluation of primitive functioning be 
re-evaluated, with some consideration given to the poten- 
tial value of primitivity. 

The Movement and Form Dominant Responses were 
considered in terms of their traditional interpretation as 
reflecting control functions. On this basis, it was con- 
cluded that creators have control functions more readily 
available than either non-creative normals or schizo- 
phrenics. It was suggested that differences between crea- 
tors and each of the other two groups in the overall pattern 
of their cognitive functioning are related to the differences 
in the availability of such controls. 
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THE DEVELOPMENT OF EXPECTANCIES 
UNDER CONDITIONS OF PATTERNING 
AND DIFFERENTIAL REINFORCEMENT 


(Publication No. 24,069) 
Alvin A. Lasko, Ph.D. 
The Ohio State University, 1952 


In the daily life of the individual particular behaviors 
do not always result in reaching a given goal of fulfilling 





a given desire. Sometimes behaviors which are sometimes 
rewarded are, on other occasions, not rewarded. More- 
over, specific behaviors often are, at different times, dif- 
ferently rewarded - or even sometimes punished. 

The problems involved in conceptualizing the learning 
process under such conditions have only recently begun to 
concern psychological theorists. To the extent that the 
problems have been studied, they have been conceptualized 
under the rubric of partial reinforcement. The present 
investigation represents an attempt to apply certain for- 
mulations growing out of Rotter’s social learning theory 
of personality to some of the phenomena usually catego- 
rized under partial reinforcement. 

An analysis of the kinds of situations which have been 
considered to represent the partial reinforcement para- 
digm was made, and on its basis the conclusion was drawn 
that the conceptualization of partial reinforcement as it is 
now generally construed leads to certain confusions. It 
was pointed out that the major difference between a par- 
tially reinforced situation and a 100 per cent reinforced 
situation was that in the former a given response was only 
intermittently reinforced while in the latter it is always 
reinforced when it appears. In other words, it is the fac- 
tor of intermittency that determines the “partial” nature 
of the reinforcement. Humphreys, in one of the first _ 
studies dealing with partial reinforcement phenomena, 
introduced the so-called verbal response conditioning 
technique, and many subsequent investigations of these 
phenomena have utilized his method. It is my contention 
that this technique does not reflect conditions of a partial 
reinforcement situation since with it every trial is rein- 
forced - a guess is made on every trial, and whether or 
not the guess is right constitutes the reinforcement and 
determines whether it is positive or negative. The fact 
that a given response may be “right” or “wrong” and may 
be either negatively or positively reinforced makes the 
situation differ from the 100 per cent reinforced one in 
which a given response is always either positively or neg- 
atively reinforced. The concept of differential reinforce- 
ment has been offered to cover situations such as that of 
the Humphreys’ verbal response technique. It has been 
further suggested that a more generic conceptualization 
of the problems that have come to be included under the 
partial reinforcement area would be possible under the 
concept of patterned reinforcement. This followed from 
the recognition that situations characterized only by inter- 
mittency of reinforcement and those characterized by 
differential reinforcement have in common the fact that 
the external reinforcements appear in a patterned form. 

The present study is concerned with the problem of 
how expectancies are developed in a patterned reinforce- 
ment situation involving differential reinforcement. 

The basic social learning formulation upon which the 
study rests is that the potentiality of a behavior (BP) 
occurring is a function of the expectancy (E) that the be- 
havior will lead to a given external reinforcement and the 
value of the reinforcement to the individual (RV). In at- 
tempting to apply this formulation to the patterned rein- 
forcement situation which is differentially reinforced it 
was reasoned that it was not possible for fixed relation- 
ships between a given behavior and external reinforce- 
ments to develop. It was then reasoned that a possible 
way of conceptualizing the differentially reinforced situa- 
tion was in terms of the sequences of like external rein- 
forcements which appeared. This followed because it 
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seemed that such sequences of like reinforcements would 
be all that could be discriminated in such a situation, and 
that this would permit the individual to maximize the pos- 
itive reinforcement and minimize the negative. 

On the basis of this reasoning, the following formulation 
was made: the potentiality of.a given behavior in a differ- 
entially reinforced situation would be in terms of the prob- 
ability of occurrence existing for the possible sequences 
of external reinforcements at the point where the behavior 
potential was being determined. An operational definition 
of sequences was provided and a method of computing the 
probability of occurrence for the sequences was illus- 
trated. 

It was pointed out that this formulation deals only with 
the probability of occurrence of external reinforcements, 
whereas expectancy, as conceptualized by Rotter, is influ- 
enced not only by the probability of an event occurring, as 
calculated from past experience in a situation, but also by 
generalization effects from other situations. Since any 
measure of expectancy must reflect both the probability 
of occurrence of an event and the effects of generalization, 
the relationship between the development of expectancies 
in terms of sequences and generalization effects was 
analyzed. Rotter’s formulation of the concept of novelty 
indicates that the relative contribution to expectancy by 
generalization effects would be inversely related to the 
number of experiences with a given situation. From this 
it was reasoned that in a differentially reinforced situation 
if expectancies were in terms of sequences, then generali- 
zation effects would influence them as a function of the 
number of different sequences in a given number of trials. 
For a given number of trials the more different the se- 
quences the fewer times each would appear; hence, the 
novelty factor would be directly related to the number of 
different sequences in a series of trials. 

The concept of expectancies in terms of sequences of 
like external reinforcements is basic to the derivation of 
the formulation as to how expectancies are developed in 
the patterned reinforcement situation involving differential 
reinforcement. It is the testing of this formulation that 
constitutes the experimental phase of the investigation. 
The general hypothesis of the investigation may be stated 
as follows: 


In a situation where external reinforcements are pat- 
terned and where the nature of the patterning is in 
terms of differential reinforcement and is beyond the 
control of the individual, behavior will be a function of 
expectancy of occurrence of discriminable sequences 
of external reinforcements in the situation and of the 
reinforcement value of these sequences. 


In order to test this formulation, a modification of the 
Humphréys’ situation was used. In lieu of a light followed 
sometimes by a second light and sometimes not, the appa- 
ratus was so constructed that the first light was always 
followed by a second one, which was either red or green. 
Procedures were carried out in groupform. The subject’s 
task was to guess, before each trial, whether the red or 
the green light would appear. The order of appearance of 
the red and green lights constituted the patterning in the 
situation. It was felt that this eliminated the confusing 
implication of “partial” reinforcement that exists in the 
original Humphreys’ situation. 

In order to test the validity and usefulness of the 





concept of expectancies for sequences of like external 
reinforcements, three groups were subjected to a series 
of 60 acquisition trials which were 25 per cent green and 
75 per cent red; each group was given 40 extinction trials 
consisting of all red lights. The order of appearance of 
the red and green lights was so arranged during acquisi- 
tion that Group I had four different sequences, Group I 
had six, and Group III had eight. The sequences within 
each group were randomly arranged, except that they all 
ended with a sequence of three reds and a green. As the 
three groups were equated on number and kind of acquisi- 
tion trials, the number of appearances of the various 
sequences differed in the three groups. Group I had five 
each of the three red sequences and fourteen appearances 
of the one green sequence. Group II had three each of five 
red sequences and fourteen of the one green. Group III 
had two each of the six red sequences, except for one 
having three appearances which was necessitated by having 
to equate the groups on total trials. This group had two 
green sequences, one of which appeared twelve times and 
the other twice. The numbers of subjects in these groups 
were as follows: Group I, 31; Group I, 36; Group I, 32. 

From the number of appearances of each sequence and 
the number of different sequences in each group it was 
possible to calculate the probability of occurrence of a 
green light for a number of extinction trials, beginning 
with the first and continuing up to the point equal to the 
longest sequence in each group. If behavior in this situa- 
tion is a function of expectancies which are in terms of 
sequences, it would be predicted that the guesses made by 
the subjects before each trial would tend to conform to the 
calculated probability of occurrence of the various possi- 
ble sequences at each point. The predictions based on 
these calculations were stated in terms of two related 
hypotheses: I-a, there would be an initial rise of the green 
response in all groups from the first extinction trial to the 
last one where a prediction was possible; and I-b, the 
point where the maximum green response would occur 
would be a function of the number and length of sequences 
in the group. 

Hypothesis II was an outgrowth of the reasoning previ- 
ously presented regarding the relationship of generaliza- 
tion effects and the differential reinforcement situation. 

At the point where the maximum green response occurred 
for Groups I, I, and III, the probability of occurrence of a 
green light was 1.0 for all groups. It was reasoned, there- | 
fore, that the amount that the actual proportion of green 
responses for each group would differ would be related to 
the amount of GE which influenced the expectancy at that 
point. Group I with four sequences and hence the greatest 
number of experiences with each was predicted to have 
the least amount of depression in the green response pro- 
portion as a result of GE. Group III with eight sequences 
was predicted to have the most, and Group II with six 
sequences to fall between the other two groups. 

Other investigators had contended that, using the Hum- 
phreys’ paradigm with acquisition under conditions of a 
random order of two external reinforcements distributed 
25 per cent and 75 per cent, the behavior at the end of 
acquisition tended toward a 25 per cent - 75 per cent dis- 
tribution of guesses for the two external reinforcements. 
Using the theoretical formulations on which this study was 
based it would have been predicted that the asymptote of a 
curve representing the appearance of the less frequent of 
two external reinforcements through an acquisition series 
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should have been significantly below the 25 per cent level. 
It is contended that the failure of the other investigators 
to find this was a result of the fact that there were too few 
trials in the acquisition period in their designs, and that 
the results they obtained were a function of the amount of 
generalization effects operating at the point where they 
stopped their acquisition trials. 

This reasoning was stated in the form of an hypothesis 
(I) and tested by using a fourth group, similar to Group 
Ill previously described except that 120 acquisition trials 
were given. The last 60 trials were a replication of the 
first 60 which, in turn, were identical with those given 
Group III. There were 41 subjects in this group. 

The operational measure used in this investigation to 
reflect expectancy at each point during acquisition and 
extinction was the- proportion of the number of guesses 
made that the next light would be green to the total number 
of persons in the group. Since the guess is of an “either- 
or” nature and since it reflects both the probability func- 
tion (E') and the generalization effects (GE), the measure 
at all points did not necessarily reflect expectancy. How- 
ever, it was noted that the differences between trials 
within a group or differences between groups at a given 
point would reflect the differences in expectancy. 

The statistical analysis of.the data yielded the following 
results: 


Hypothesis I-a: In the experimental design used, if expect- 
ancies were a function of the probability of occurrence of 
sequences of like external reinforcements, there would be 
an initial rise in the number of green responses during 

the beginning trials of the extinction period. The null state- 
ment of this hypothesis was rejected as a result of com- 
parisons of first extinction trials in Groups I, I and HI 
with the subsequent trial having the highest proportion of 
green responses. The comparison yielded a P of less 
than .01. 





Hypothesis I-b: The formulations used made it possible 

to calculate the point during extinction where Groups I, I 
and III would reach the maximum number of green re- 
sponses. This hypothesis consists of the statement that if 
expectancies were in terms of sequences the point where 
each group reached its maximum would be a function of 
the number and length of such sequences. The trials dur- 
ing extinction where the maximum green response occurred 
for each group are as predicted. The pertinent compari- 
sons of the groups at their maximum points yielded a P of 
less than .01, permitting the rejection of the null statement 
of the hypothesis. 





Hypothesis II: The null statement of this hypothesis pre- 
dicted that Groups I, II and III, although differing in the 
number of different sequences and hence in the number of 
appearances of each, would not differ as to the proportion 
of green responses appearing at the point where the high- 
est proportion of greens were predicted for each group. 
Although the groups differed, and in the manner predicted 
by the theoretical formulations, the extent of the differ- 
ences did not allow the rejection of the null statement of 
the hypothesis. There was a post hoc finding, which con- 
sisted of comparing the maximal measures of each group 
during extinction at a point represented by the highest 
four-trial-block of green responses for each group, which 
did indicate significant differences between the groups in 








the predicted manner. Since this was a post hoc finding, 
however, it could not be used to reject the null hypothesis. 
The possibility that failure to reject the null hypothesis 
may have been due to the inadequacy of the measure used 
was indicated and a suggestion made for its improvement. 


Hypothesis II: This hypothesis predicted that where a 
series of acquisition trials, such as were used in Group 
IV, are carried a given number of trials beyond a noint 
where emission of green responses is at a rate of 25 per 
cent, the “rate of emission” would drop significantly below 
25 per cent. Comparison of trials 51-60 to trials 111-120 
revealed that the latter series of trials had significantly 
fewer green responses despite the fact that trials 51-60 
had but 20.4 per cent green responses. A comparison 
between the proportion of green responses during trials 
91-120 to a theoretical distribution of the possible re- 
sponses during these trials into 25 per cent green and 75 
per cent red also revealed a significant difference in the 
predicted direction. 

From these results it appears possible to draw the 
following conclusions. 





1. The predictive and conceptual utility of social learn- 
ing constructs is supported and their extension to the 
patterned reinforcement situation involving differential 
reinforcement is possible. 


2. The conceptualization of the development of expect- 
ancies in a patterned reinforcement situation involving 
differential reinforcement in terms of discriminable 
sequences of external reinforcements is supported. 


3. Although the results are to some degree equivocal, 
the constructs of novelty and generalization effects are 
useful and predictive. 


4. In a patterned, differentially reinforced situation 
where external reinforcements appear in other than a 
fixed ratio, the “rate of emission” of responses appro- 
priate to the external reinforcements will not necessar- 
ily be the same as the ratio of the external reinforce- 
ments. The “rate of emission” may be conceptualized 
in terms of the nature of the sequences of like external 
reinforcements which appear in the situation and of the 
amount of generalization effects present at the time the 
“rate of emission” is determined. 


Certain difficulties in studies which are concerned with 
the probability aspects of expectancy were discussed. It 
was pointed out that any operational measure of expectancy 
would reflect both the probability function (E') and gener- 
alization effects (GE). Thus, to the extent that GE ac- 
counted for a major portion of expectancy, comparisons 
between groups with differing E' may have this fact par- 
tially obscured when statistical tests are applied to the 
measure used. 

The question of the relationship of the principles de- 
veloped in this study for the understanding of the develop- 
ment of expectancies in the patterned reinforcement situa- 
tion involving differential reinforcement to the patterned 
reinforcement situation where only intermittency in the 
appearance of the reinforcement constituted the basis of 
patterning was raised. It was concluded that these prin- 
ciples may not be applicable to the latter. 

Some of the clinical implications of the relationship 
between E’ and GE were discussed, and it was noted that 
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an approach to therapy which takes both factors into ac- 
count would appear to offer a firmer basis for conceptual- 
izing therapeutic problems. A distinction between analyt- 
ically oriented therapy and learning oriented therapy in 
terms of the relative stress on these two factors was made, 
with the former tending to stress GE and the latter E'. 
The relationship between establishing new behaviors and 
the patterned differentially reinforced situation was dis- 
cussed and difficulties of establishing new behaviors under 
such situations when GE for negative expectancies were 
present were pointed out, as was the need for the therapist 
to deal with such negative expectancies before attempting 
to establish new behaviors. The possibility of utilizing 
existent generalization effects which were positive in na- 
ture as a basis for establishing new behaviors was indi- 
cated. 

The fact that in the social interaction of human beings 
there is seldom a clear cut patterned differential rein- 
forcement situation, the events constituting it being outside 
the individual’s control, was noted, as was the fact that 
human interaction had the elements of both “ experimenter” 
controlled and “subject” controlled situations. It was 
pointed out that child-rearing practices, however, are such 
that much of the child’s learnings take place in what is 
essentially a patterned differentially reinforced situation, 
and hence the therapist requires principles to deal with 
such situations. 133 pages. $2.00. Mic 58-435 
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The purpose of the present study was to formulate and 
test deductions from a theory of intersensory effects 
(stimulation of one sense modality modifying the sensitiv- 
ity of another sense modality). A model of “mutually 
recruitable neurones” (MRN), a quasi-neurological con- 
struct advanced in recent research on intersensory effects, 
was employed to generate hypotheses concerning the mag- 
nitude and direction of such effects upon critical flicker 
fusion frequency (CFF) as a joint function of intensity of 
illumination and intensity of tone. 

A review of the literature pertaining to sensory inter- 
action suggested that among the factors which may deter- 
mine the magnitude and direction of intersensory effects 
are the intensities of the stimuli applied jointly to two 
sensory systems. 

The model of MRN was used to develop certain assumed 
relationships which were stated in terms of postulates. 

The experimental hypotheses, derived from these postu- 
lates, were applied to vision and audition and were stated 
as follows: 


General Hypothesis: 








Visual sensitivity is a joint function of visual stimula- 
tion and concurrent auditory stimulation. 


' Specific Hypotheses: 





A) Facilitation and inhibition of visual sensitivity bear 
a diphasic relationship to the intensity of auditory 
stimulation. Visual sensitivity will increase and then 
decrease as a function of increasing intensity of audi- 
tory stimulation. 


B) Facilitation of visual sensitivity brought about by 
auditory stimulation is a positive function of intensity 
of visual stimulation. 


C) Inhibition of visual sensitivity brought about by 
auditory stimulation is a negative function of intensity 
of visual stimulation. 


The data consisted of repeated thresholds obtained 
from two subjects. The measure of visual sensitivity was 
CFF. Intensity of visual stimulation consisted of three 
levels of brightness of the flashing light, while auditory 
stimulation consisted of twelve intensities of a 1550 cycle 
per second tone binaurally delivered. For each light in- 
tensity ascending and descending CFF’s were measured 
continuously for a thirty second period prior to the onset 
of each tone and for a thirty second period immediately 
following the maximization of each of the tones. 

Initially, the general hypothesis was supported only in 
the case of the second subject. Although intersensory 
effects were shown to depend on illumination in the case of 
both subjects, and both illumination and tone in the case of 
the second subject, CFF’s of the first subject showed only 
facilitation in varying degrees across the tonal intensities. 
However, when further experimentation with this subject 
was carried out employing tones of greater intensity, in- 
hibition of CFF was obtained, the heretofore lacking di- 
phasic relationship could be shown, and inferentially the 
general hypothesis supported in the case of this subject 
as well as the second. 

The absence of significant sensory interaction at a low 
level of illumination observed under the conditions of the 
present experiment was discussed in terms of the postu- 
lates. A post hoc scheme was offered which proposed that 
rather than increasing the magnitude of facilitation only, 
the effect of increasing illumination might be to increase 
the magnitude of all intersensory effects brought about by 
tone, whether facilitative or inhibitory. Conversely, the 
effect of decreasing illumination might be to decrease the 
magnitude of all intersensory effects. Unlike any of the 
other theories reviewed, the model of MRN allowed the 
statement of an alternate postulate which would be consist- 
ent with the data obtained. 

Implications of the experiment were discussed. In 
general the results were consistent with the main body of 
intersensory literature. The suggestion was made that 
while the form of the theoretical diphasic curve describing . 
the relationship between a sensory response and stimula- 
tion to more than one sense organ may be of a general 
nature, applying to all individuals, the results of the pres- 
ent study suggest that considerable additional research 
may be necessary in order to specify whether a given 
individual must supply the parameters for these functions. 
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THE NATURE OF CLINICAL JUDGMENT 
(Publication No. 25,061) 


Harvey Thompson Martin, Jr., Ph.D. 
State College of Washington, 1957 


The major purpose of this study was to develop a ra- 
tionale and procedure for assessing the manner in which 
clinicians combine available data to arrive at a clinical 
judgment. 

Five clinicians were given a set of 150 Edwards Per- 
sonal Preference Schedule profiles containing eight EPPS 
scales which had been previously specified as being neces- 
sary and relevant for rating the subject characteristic 
Sociability. These clinicians rated each protocol on a 
nine-point scale of Sociability and provided the author with 
a transcribed statement indicating the manner in which 
they used and combined the EPPS scales in arriving at 
their judgments of Sociability. Each clinician also pro- 
vided a set of weights for the eight EPPS scales indicating 
their relative importance in their final judgment. 

Mathematical models were derived from the statements 
of the clinicians which were indicative of the manner in 
which the clinicians utilized the EPPS scales. All of these 
models were based upon the eight scales of the EPPS used 
in the study, but only one of them utilized the scales di- 
rectly as independent variables. In the other two models, 
intervening variables were defined in terms satisfactory 
to each of the clinicians participating in the study. In 
these latter models, individual EPPS variables were either 
transposed non-linearly, or sets of EPPS variables were 
combined according to particular mathematical relation- 
ships into single scales. 

A secondary purpose of the study was to investigate 
the effect of the number of variables used by clinicians in 
judging Emotionality. The procedure was essentially the 
same as in the first part of the study except that the clini- 
cians were asked to provide ratings on four sets of 150 
EPPS profiles with each set containing a different number 
of EPPS scales. The two clinicians participating in this 
task were also asked to re-rate the four sets of EPPS 
protocols after an intervening time period. 

The results of this investigation indicated the following: 

1. Clinicians consistently verbalize that they respond 
to a unique pattern or configuration of variables in making 
evaluations concerning individuals, yet in actuality, specify 
the nature of these variables in terms of classes of indi- 
viduals, and apply rules of combination that can be de- 
scribed by relatively simple statistical procedures. 

2. The specifications of variable action and combina- 
tion described by the clinician yield accurate approxima- 
tions of their subjective judgments. 

3. The accuracy with which these subjective judgments 
can be predicted is somewhat improved by an optimal 
weighting of the indigenous variables specified by the cli- 
nician and significantly improved by using a simple, addi- 
tive linear, combination of EPPS test scores. 

4. The careful selection of a few relevant variables 
increased both reliability of the clinician’s judgments and 
his agreement with other judges. 

5. In the case of some clinicians the addition of varia- 
bles beyond a certain point added a source of error which 
lowered the clinician’s accuracy in describing his subjec- 
tive judgments. 

Since a relatively simple actuarial process yields 





accurate approximations of the clinician’s subjective judg- 
ments, it was concluded that the clinician was armed with 
a valuable training tool. Thus, empirically determined 
weightings of clinical data can be provided for those situa- 
tions where the student is required to develop diagnostic 
skills. This will enable him to more closely approximate 
the judgments of the skilled clinician. 

Finally, the results were interpreted as they applied to 
the nomethetic-idiographic controversy regarding the 
nature of clinical functioning. 
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THE EFFECT OF DIFFERENT CONDITIONS 
OF REINFORCEMENT ON THE PROBLEM 
SOLVING AND WARD BEHAVIOR OF 
SCHIZOPHRENIC PATIENTS 


(Publication No. 24,707) 


Robert Arthur Page, Ph.D. 
Boston University Graduate School, 1958 


Major Professor: Professor Leo J, Reyna 


There are many theories which stress the role of psy- 
chological factors in the etiology of schizophrenia. This 
study examines the theory by Jenkins which views schizo- 
phrenia is a result of frustration beyond the tolerance of 
the individual. When this point is reached, maladaptive 
behavior occurs which leads to further frustration so that 
the pathological process is typically progressive. Jenkins 
states that this process can be reversed through the use 
of simple learning tasks in which the occurrence of re- 
wards appears to facilitate such a reversal. 

The present experiment is an attempt to test Jenkins’ 
theory under several conditions of reward and to relate 
these to changes in the ward behavior of schizophrenics. 
This experiment also attempts to test the position of tradi- 
tional learning theories in regard to the learning ability of 
schizophrenics. 

The following hypotheses were derived from the above 
theoretical positions. (1) Schizophrenics will learn to 
solve problems according to the condition of reinforcement 
under which they perform. (2) Successfully learning to 
solve these problems will generalize to the behavior of 
patients on the ward. 

Twenty-four schizophrenics were divided into four 
groups. Group I received a reward on correct solution 
trials; Group II recieved a reward on every trial irrespec- 
tive of response correctness; Group III received no re- 
ward; Group IV was a control group who did not perform 
on the tasks. Subjects chose their own reward from a 
group of articles which are in common use in hospitals. 
The subjects were rated on their ward behavior by nursing 
assistants on two rating scales, the Bedford Rating Scale 
and the Hospital Adjustment Scale, prior to the experimen- 
tal procedure. The subjects were asked to solve three 
problems of ten levels of difficulty each. The first prob- 
lem was the Block Design test from the Wechsler Adult 
Intelligence Scale. The second problem was the Porteus 
Pencil Mazes. The third Problem was the Multiple Choice 
Task made up of a modified form of the Wisconsin Card 
Sorting Test, consisting of a matching test and six serial 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4' cents per page. No postage is charged if check or money order accompanies order. 





302 PSYCHOLOGY 





learning tests. Guidance was administered to all experi- 
mental groups when it was needed. One month after finish- 
ing the experimental procedure each patient was again 
rated on his ward behavior. 

Results generally supported the predictions. The first 
set of predictions stated that Group I would solve each of 
the tasks in less trials than Group IJ and Group II in less 
trials than Group III. Statistical analysis indicated that 
there was no significant difference between the groups on 
the Block Design and Pencil Maze Tasks but there were 
significant differences between the groups on the Multiple 
Choice Task. Further analysis revealed that these differ- 
ences were between Group I and Group III and Group IJ and 
Group III. The analysis of the data when all three tasks 
were pooled revealed a significant difference between 
Group I and Group III. 

The second set of predictions stated that Group I would 
show more positive change in ward behavior than Group 
Il; Group II more than the Control Group; and that all 
experimental groups would show more change than the 
Control Group. Statistical analysis revealed no significant 
differences between an experimental group and any other 
experimental group but significant differences between 
each experimental group and the control group were found. 

It was concluded that while the condition of reinforce- 
ment did not aid in the solution of the first two tasks, there 
was a cumulative effect of reinforcement as demonstrated 
in the performance of the third task and when the data for 
all tasks were pooled. 

It was further concluded that while the presence or ab- 
sence of reinforcement did not have a differential effect 
upon ward behavior, participating in the experimental pro- 
cedure by all groups resulted in improvement in ward 
behavior. 126 pages. $2.00. Mic 58-438 


FACTORS RELATED TO THE PERCEPTUAL- 
ANALYTIC ABILITY OF CHILDREN 


(Publication No. 24,396) 


Beatrice H. Barret Ribback, Ph.D. 
Purdue University, 1957 


Major Professor: John M, Hadley 


The background literature linking maternal attitudes to 
child behavior and the findings of Witkin et al concerning 
children’s perceptual development form the rationale for 
this exploratory investigation of mothers’ attitudes and 
the perceptual-analytic ability of their children. 

The subjects are 55 mothers and their 81 children 
drawn from a private “progressive” school. The Parental 
Attitude Research Instrument was administered to the 
mothers; the Muller-Lyer illusion and an embedded photo- 
graphic figures task were used with the children. The 
latter two tasks were assumed to involve isolation of parts 
from the perceptual field. 

Tests of significance of age, sex, and intelligence dif- 
ferences were done on the perceptual measures. A corre- 
lational analysis was performed over stratified grade 
groups as well as over the entire pool of subjects. The 
children’s scores on the two perceptual tasks were related 





to age and intelligence of the children and to factor scores 
derived from the Parental Attitude Research Instrument. 

The results indicate significant age differences in per- 
formance on both perceptual tasks. These differences are 
more striking in the case of the embedded photographic 
figures task. Neither sex differences nor intelligence are 
related significantly to performance on either of the per- 
ceptual tasks. Furthermore, performances on the two 
tasks are not significantly correlated. The low incidence 
of significant correlations between the mothers’ attitude 
factor scores and perceptual performance scores of their 
children could probably have been obtained on a chance 
basis. However, in spite of the limitations of the instru- 
ments used, the homogeneity and selectivity of the sample, 
and the lack of a clearly defined criterion variable, some 
rather vague and statistically insignificant yet relatively 
consistent trends appear. 

Mothers who express stronger authoritarian-controlling 
attitudes toward child-rearing and family life have children 
who tend to take less time in locating embedded portions of 
photographs and who tend to show less mean illusion effect 
on the Muller-Lyer task. Conversely, children of the more 
democratic, permissive mothers tend to take more time 
on the embedded photographic figures task. 

There is some tendency for the children whose mothers 
express stronger attitudes of hostility and rejection toward 
their maternal roles to perform less rapidly in locating 
embedded portions of photographs. 

Some additional trends are noted in the relationships 
between mothers’ attitudes toward child-rearing and the 
age and intelligence of their children. These trends sug- 
gest that other variables, uncontrolled in the design of this 
study, may be obscuring the relationships under investiga- 
tion. It is felt that if the patterns of relationships found in 
the current study are pursued in further research with 
more efficient-controls, it is possible that more significant 
relationships between maternal attitudes toward child- 
rearing and the perceptual-analytic ability of children 
might be demonstrated. 99 pages. $2.00. Mic 58-439 


AN INVESTIGATION OF LANGUAGE USAGE AS 
AN APPROACH TO DISTURBANCES IN 
INTERPERSONAL RELATIONS 


(Publication No. 24,353) 


Nelson C. Ribble, Ph.D. 
The University of Florida, 1957 


Essentially within the framework of Sullivan’s inter- 
personal theory of mental disorders, this study attempted 
to relate several aspects of language usage to disturbances 
in interpersonal relations. It was considered that groups 
exhibiting differing degrees of interpersonal disturbance 
might also be expected to differ in certain aspects of lan- 
guage usage, particularly when called upon to deal with 
concepts of self and significant others in their social 
milieu. 

All subjects were adult, male veterans A group of 21 
normals, a group of 30 neurotics, and a group of 30 psy- 
chotics were selected as representing increasing degrees 
of disturbance in interpersonal relations. The three 
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groups were comparable with respect to age and educa- 
tional level. 

Utilizing a controlled word fluency technique, the three 
groups were asked to write lists of words which might be 
used to describe six categories or classes of individuals 
presumed to possess interpersonal significance and one 
category presumed to be relatively neutral with regard to 


interpersonal reference These categories were as follows: 


Self, Fathers, Mothers, People, Men, Women and Trees. 
The samples of written associative language were evalu- 
ated and the groups compared with respect to differences 
in verbal fluency, verbal flexibility, grammatical catego- 
ries used, commonality of language, expression of attitudes 
and in certain qualitative aspects. 

With reference to written associative language, the 
following results were indicated. 

1. The three groups decreased significantly in verbal 
fluency in the same order as they were assumed to in- 
crease in degrees of interpersonal disturbance. However, 
these differences were obscured by differences in intelli- 
gence and it could only be concluded that some combination 
of intelligence and degree of interpersonal disorder seemed 
to account for the differences in verbal fluency. 

2. A similar pattern was obtained in all three groups 
in which a smaller number of associations were given to 
Self, Fathers, and Mothers followed by a slight shift to an 
increased number of associations to Men, Women and 
People. Trees assumed an intermediate position between 
these two groups. 

3. No significant differences in verbal flexibility as 
measured by Type Token Ratios were obtained. 

4. Significant differences between the three groups in 
the use of grammatical categories were obtained and re- 
sulted primarily from the tendency of the more disturbed 
groups to use a greater number of verbs. 

9. The three groups were found to differ significantly 
in all categories but Self and Fathers in the number of 
words judged as expressing positive, negative or neutral 
attitudes. The neurotic group showed a consistent tendency 
toward use of a greater number of negative words and 
fewer neutral words than might be expected. The psychot- 
ics showed a consistent tendency to use a greater number 
of neutral words and fewer negative words than might be 
expected. 

6. There was a suggested tendency for a decrease in 
commonality of words used in comparison with normals as 
degree of interpersonal disturbance increased. 

7. Differences in written associative language among 
the three groups were regarded as most evident in certain 
qualitative aspects and subjective impressions from the 
responses. The language of the more disturbed groups 
was judged to be more distant, inappropriate and idiosyn- 
cratic. 

Though differences in degrees of interpersonal disturb- 
ance do tend to be reflected in written associative lan- 
guage, it is believed that differences would be more marked 
in the language used in everyday discourse. 
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ACCURACY OF TACTUAL PERCEPTION 
AND LEVEL OF ADJUSTMENT 


(Publication No. 24,256) 


Stanley Paul Rosenzweig, Ph.D. 
Michigan State University, 1956 


This study stemmed from recent research on the effect 
of personality variables on perceptual functioning. Specif- 
ically, this study was concerned with some aspects of the 
relationship between personality adjustment and accuracy 
of perception. Two tactual tasks were used to test hypoth- 
eses derived from the findings of previous investigations 
in this area. The first or Form task involved the identifi- 
cation of letters of the alphabet outlined by tacks and con- 
cealed from view in a stimulus box. Each letter appeared 
in two cue conditions -- minimally outlined and maximally 
outlined. The second or Numerosity task involved identi- 
fying the number of tacks on a card in the same stimulus 
box. 

Three basic groups of subjects were used, each repre- 
senting a different level of adjustment. The first or nor- 
mal group consisted of VA employees; the second group 
consisted of patients in good contact, approximately half 
of whom were schizophrenics from an open ward in a VA 
neuropsychiatric hospital; the third group consisted of 
schizophrenic patients in poor contact from a back ward 
of the same hospital. All the groups were matched for 
age and education. 

The results upheld two of the three original hypotheses. 
In general, the following conclusions appear to be war- 
ranted. 

1. Perceptual accuracy appears to vary directly with 
overt adjustment, i.e., as adjustment decreases perceptual 
accuracy also decreases. 

2. The perceptual accuracy of individuals at a given 
level of adjustment is similar regardless of the diagnoses 
of those involved. (No organic subjects were used in the 
study. ) 

3. A difficult perceptual task differentiates better than 
an easier one between levels of adjustment up to a point. 
Beyond this stage of adjustment a difficult task does not 
appear to be any more sensitive than an easier one. 

4. A tactual task appears to have merit as a diagnostic 
tool. 

Possible explanations of the relationship between per- 
ceptual accuracy and adjustment were discussed. It is 
believed that an explanation which postulates a general 
deficit state has considerable merit. 

Further investigation of the relationship between per- 
ceptual functioning and personality maladjustment partic- 
ularly using other modalities was recommended, Addi- 
tional refinement of the tactual task was suggested so that 
its value as a diagnostic instrument may be increased. 
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AN INVESTIGATION INTO THE EFFECTS OF 
PSYCHOTHERAPY UPON HABITUAL AVOIDANCE 
AND ESCAPE PATTERNS DISPLAYED BY 
DELINQUENT ADOLESCENT GIRLS 


(Publication No. 21,721) 


Helena Wellisz Temmer, Ph.D. 
New York University, 1957 


The Problem 

The purpose of this investigation was to study the ef- 
fects of psychotherapy upon habitual avoidance and escape 
patterns displayed by delinquent adolescent girls. The 
hypotheses to be tested pertained to a diminution of the 
escape pattern following psychotherapy in four areas: 
1. escaping from the institution, 2. institutional adjust- 
ment, 3. performance on projective tests, and 4. perform- 
ance on intelligence tests. 

The importance of the problem appeared to be twofold: 
1. practical, since it was connected with the institutional 
management of the subjects, and 2. theoretical, dealing 
with the delinquent girl’s personality makeup and the pos- 
sibility of modifying it by psychotherapy. The review of 
literature indicated that escaping was a frequent feature 
of delinquent behavior patterns, and that psychotherapy 
has been found effective under certain conditions. 








Procedure 

The subjects were forty white female adolescent delin- 
quents ranging from 13 to 18 years, and from 70 to 117 IQ, 
committed to the Maryland Training School for Girls. The 
20 experimental subjects were given 15 weekly sessions of 
group therapy, of 45 minutes each, while the 20 control 
subjects followed the usual routine of the institution. 

Instruments: both groups were administered a battery 
of tests before and after the therapy period. One of the 
Wechsler-Bellevue Scales (Form I, II or WISC) and the 
TAT were given individually, the Picture- Frustration Test 
in small groups. Interviews with the subjects and the in- 
stitutional files provided additional data. The measures 
derived were: the IQ, the TAT Escape score (by means of 
an especially devised scoring system), four P-F scores 
(E-Extrapunitive, I-Intrapunitive, M-Impunitive and GCR- 
Group Conformity Rating), and the Form score (based on 
the institution’s rating of a girl’s progress). The number 
of areas in which a subject improved was shown by the 
Total Improvement Score. Certain social background 
items were tabulated and expressed in score form; Family 
Interest, School Adjustment, etc. 











Results 

The significance of the differences in score changes 
between the E and the C groups in the four areas of im- 
provement was evaluated by means of the t-test (small 
sample technique). The X 2 technique was used to test 
the relationship between the degree of improvement and 
selected social items. 

The performance on intelligence tests was the only 
area showing a difference between changes in favor of the 
E group, significant at the 5% level. The TAT Escape 
score, the E and the GCR scores showed changes in accord- 
ance with the hypothesis, but not significant in amount. The 
Form score and the I and M scores changed in a direction 
contrary to prediction (in favor of the C group), but not 
significantly so. No escapes from the institution occurred 





in either group. The results as a whole must be consid- 
ered negative. ) 

No significant relationships occurred between the 
amount of improvement and the social items. Certain non- 
significant trends in the expected direction were noted. 
Thus, high Total Improvement was associated with high 
family interest, a low number of previous placements, and 
good peer adjustment. 


Conclusions 

Under the conditions of this study, therapy has not 
proved effective in modifying the escaping pattern of be- 
havior in the delinquent adolescent girl. The changes 
which occurred in the control subjects suggest, however, 
that the pattern itself is capable of being modified; they 
were tentatively attributed to evolution in the institutional 
climate and methods. 

Family relations and previous history have not been 
found significantly related to a girl’s improvement in the 
institutional setting. Conflicts with family members and 
disruption of the home were prevalent; economic factors 
appeared to play a minor role. 
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ACCEPTANCE OF JEWS AND 
GENTILES BY JEWISH CHILDREN 


(Publication No. 24,704) 


Samuel A. Weiss, Ph.D. 
New York University, 1957 


Adviser: Irwin N. Katz 


Background of Problem: 

Fromm posited a close relationship between personality 
structure and authoritarianism or fascism. Empirical 
studies by the California investigators and others support 
Fromm’s theoretical exposition. Consistent relationships 
were found between prejudice toward minorities and au- 
thoritarian personality structure. It was also suggested 
that behind the facade of own-group glorification the au- 
thoritarians harbor explosive, hostile feelings toward 
those authority figures whom they ostensibly respect and 
admire. These studies dealt with members of the majority 
group in America, adults and children. 





Statement of Problem: 

The problem was raised as to the relationships between 
the factors of minority prejudice toward the majority, own- 
group acceptance-rejection and security-insecurity. On 
the basis of empirical studies supporting Lewin’s descrip- 
tion of minority groups, it was posited that there are posi- 
tive interrelationships in the Jewish child between accept- 
ance-rejection of Jews and Gentiles and emotional secur- 
ity-insecurity. 





Procedure: 

Questionnaires measuring the Jewish child’s accept- 
ance of the Jewish and Gentile groups were developed in 
a number of pilot studies. These, together with the Gough 
Personality Inventory, which measures security-insecurity 
feelings, were administered to two educational subsamples. 
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75 Hebrew School and 74 Yeshiva children (boys) ages 
10 1/2 - 13 1/2. 

The High and Low Groups of the total sample and the 
Hebrew School and Yeshiva subsamples were compared via 
the chi square and t tests. 


Results and Conclusions: 

1. In general, consistent and positive relationships 
were found among the three variables, -own-group accept- 
ance, other-group acceptance, and emotional security. 
Similarly, positive relationships were found between own- 
group rejection, other-group rejection and emotional inse- 
curity. 

2. The Hebrew School and Yeshiva subsamples, al- 
though generally showing these relationships, demonstrate 
individual characteristics. The Yeshiva group shows a 
greater degree of own-group acceptance (very significant 
level of confidence) and the Hebrew School group shows a 
trend toward a greater degree of acceptance of Gentiles. 
The Yeshiva group was higher in emotional security. The 
differences between the groups in regard to family back- 
ground, training, religious observance of parents, school 





and cultural environment may account for these differences. 


3. The Personality Scale is the best of the three scales 
in providing very clear results supporting the hypotheses. 
4. Overvaluation of other-group is consistently and 
significantly associated with poorer adjustment and rejec- 

tion of own- and other-group. 

0. In every comparison of the individual scales, High 
on any one scale is associated with High on at least one of 
the other two scales, never with Low on both. 

6. Limited segments of the subsample show varying 
patterns which were discussed in terms of implications 
for Jewish and other minority-group educators. 

7. Future studies of different minority groups, sex 
differences and lower and higher socio-economic levels 
are necessary before wider generalizations can be made. 

142 pages. $2.00. Mic 58-443 


A STUDY OF LEARNING IN SCHIZOPHRENIA 
(Publication No. 24,819) 


James R, Whitman, Ph.D. 
University of Oregon, 1958 


Adviser: A. S. Luchins 


This study compares the performance of schizophrenics 
with that of normals in a learning situation requiring ab- 
stractive ability. The learning task required the subject 
to discover rules according to which his responses, in a 
two-choice situation, were called “correct.” 

Two types of rules were used for the comparison. The 
first required responsiveness to social cues, and the sec- 
ond required responsiveness to non-social cues. Prelimi- 
nary practice in learning rules was provided and all sub- 
jects were able to state correct rules in three practice 
problems. 

The problem investigated was: does the schizophrenic 
show a general impairment in abstractive ability or is any 
impairment shown confined to the situation requiring re- 
sponsiveness to social cues? 





The subjects were hospitalized veterans. The control 
group of twenty subjects were patients in a tuberculosis 
facility; and the experimental group were twenty-four 
patients, diagnosed as schizophrenics, in a neuropsychiat- 
ric hospital. The groups were equated on age and educa- 
tion but not on intelligence test scores. 

The comparison of the groups was in terms of: 1) the 
number within each group who were able to learn the rules 
and 2) the types of solution characteristic of each group. 
Two types of solution were specified: correct performance 
and statement of the correct rule; and correct performance 
and statement of an incorrect rule. Additional measures 
of the influence of social and non-social cues were obtained 
from the behavior of the subject while practicing rules, and 
by appropriate questions. For both the control and experi- 
mental groups, the ability to learn the rules in this study 
was not related to intelligence test score. 

The results obtained led to the following conclusions 
relative to the abstractive ability of schizophrenics and 
their responsiveness to social cues: 

1) In terms of performance, they learn rules as well 
as normals do. There does not appear to be an impairment 
of the ability to learn. 

2) They learn from social cues as readily as they do 
from non-social cues. 

3) They show an impairment of the ability to verbalize 
rules which is more prominent when they are learning 
from social cues than it is when they are learning from 
non-social cues. 

4) They are more responsive to changes in the behav- 
ior of other persons then they are to changes in their own 
behavior; but at the same time, they are less aware of 
this social influence than are normals. 

On the basis of these results, an experimental program 
is suggested for the purpose of specifying those factors 
which are important in accounting for the schizophrenic’s 
inability to verbalize rules as well as the type of training 
which would enable the schizophrenic to minimize this 
deficiency. 72 pages. $2.00. Mic 58-444 


A METHOD FOR CHILDREN TO EVALUATE 
PARENTAL COMBINATIONS IN 
TERMS OF AUTHORITY AND LOVE 


(Publication No. 24,607) 


Walter Charles Williams, Ph.D. 
University of Washington, 1957 


Efforts are made in this study to develop and partially 
evaluate a new technique by which children can rate their 
unique parent-child relationship in terms of Authority and 
Love. Each parent can be thus classified into one of five 
categories: low or high in these two dimensions plus 
“psychologically unknown” in terms of scatter. Twenty- 
five Parental Combinations are identified. 

Two forms of test were developed: a rating scale 
called Child’s PALS (Parental Authority-Love Statements) 
and a projective, PEN PALS (Projected Essential Needs, 
Parental Authority-Love Statements), based on the same 
theoretical framework and scoring system to provide a 
“battery.” Items were derived by sequential experimenta- 
tion, using seven psychiatrists, seven clinical psychologists, 
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and six psychiatric social workers as raters on the two 
dimensions. Interdisciplinary agreement was 94 percent 
on the rating scale and 98 percent on the projective form. 
The tests are geared to third-grade reading level, making 
self-administration possible. 

The PALS tests were subjected to an exploratory study, 
using two populations of boys. One group was classified 
as “Acting-out” because of referral to a legal or social 
agency for repeated socially-undesirable behavior. The 
other group was classified as “Normal” because of having 
no such record, and of being rated by teachers as “con- 
forming” in being socially-desirable, although normally 
healthy and aggressive. Both groups were composed of 
boys who had been living with both natural parents, and the 
groups were matched for age, race, socio-economic status, 
and type of school attended. 

Parental ratings were also divided into two groups: 
desirable or undesirable socially, both for the individual 
parent and the parental combination. A socially-desirable 
rating was defined as one in which the child indicates that 
the parent is high in Love, a socially-undesirable rating 
one in which the parent is indicated as rejecting or psy- 
chologically unknown. 

Results support the prediction that the children would 
use the tests to show a wide variety of parental combina- 
tions: 23 of the 25 combinations of parents are used. 
Statistically significant results were obtained in comparing 
the two populations on each form of the test, and on the 
test forms in combination. Acting-out boys tend to rate 
their parents in a more socially-undesirable combination 
on both the Child’s PALS and PEN PALS. They more often 
rate an individual parent as socially-undesirable on both 
forms of the tests. They more often change an individual 
parent’s classification from socially-desirable on one 
form (usually the rating scale) to socially-undesirable on 
the other form (the projective). 

It is concluded that the PALS tests may be useful in 
research and diagnosis of childhood behavior syndromes, 
and that further study is indicated, using additional popula- 
tions. 102 pages. $2.00. Mic 58-445 


PSYCHOLOGY, EXPERIMENTAL 


THE CONFIRMATION OF MESSAGES IN NOISE: 
A STUDY OF THE RECEIVER CRITERION AND 
THE REPETITION OF COMMUNICATION EVENTS 


(Publication No. 24,551) 


Edward Calvin Carterette, Ph.D. 
Indiana University, 1957 


A receiver may be required to decide whether the mes- 
sage he has recorded is or is not the message received. 
The degree of certainty needed for confirmation (the cri- 
terion) may be controlled by instructions or by assigning 
values and costs to correct and incorrect decisions, re- 
spectively. A sequence of decisions is generated by re- 
peatedly sending each of a set of messages until the set is 
confirmed. Since an incorrect record may be confirmed, 
the probability of a confirmation depends on (i) the 





probability of a correct reception, p(Ar), times the condi- 
tional probability of confirming a correct record, 
p(Y,/A,), and (ii) the probability of error, p(B ,) = 1-p(A,), 
times the conditional probability of confirming an error, 
p(Y,/B,). The probability that a message will be con- 
firmed, Py; is given by 


Py = p(A,)p(Y,/A,) + p(B,)p(Y,/B,) 


for some trial. We make the assumption that not only p 
is constant, but also that the mathematically independent 
variables that define it, namely p(A,), p(Y,/A,), and 
p(Y,/B,), remain constant over repeated trials of one and 
the same message. 

A simple stochastic model which assumes that succes- 
sive trials are independent and that the component proba- 
bilities are constant over successive trials is developed. 
The model generates a number of quantitative relation- 
Ships which may be tested empirically. If N messages 
are sent, the expected number confirmed after the first 
n presentations is given by 


E(n) = N(1-(1-p,)*), 


and the total number of messages that will have been sent 
up to and including the nth presentation, T(n), can be found 
from 


T(n) = (N/p )(1-(1-p,)”). 


T(n) reduces to the simple form N/p, for large n. 

Two experimental tests were (1) of the constancy of 
Py by noting whether the equation for E(n) holds and (2) of 
the constancy of p..’s5 component probabilities. Receivers 
listened under two noise conditions to sets of several 
hundred messages each. Each message was repeated until 
confirmed. Estimates of p,, and component probabilities 
were made from proportions of correct and incorrect re- 
sponses. The data show that the assumption of constant 
Py yields a very accurate description of the process, and 
justify the more basic assumption that p(A,), p(Y,/A,), 
and p(Y,/B,) are constant over repeated trials. Predic- 
tions of other quantities such as T(n) were excellent. 

181 pages. $2.40. Mic 58-446 


GENERALIZED SECONDARY REINFORCEMENT: 
AN EXPERIMENTAL CONFIRMATION 


(Publication No. 23,927) 


Jay Lyday Clark, Ph.D. 
University of Minnesota, 1957 


Adviser: Wallace A. Russell 


This series of experiments was directed toward pro- 
viding empirical evidence for the theoretical concept of 
generalized secondary reinforcement. This principle 
asserts that a secondary reinforcer established under 
several different primary reinforcing conditions will have 
a more powerful reinforcing effect than one which acquired 
its power by accompanying only one type of reinforcement. 
The main test of this thesis was Experiment II. The un- 
reinforced bar-pressing rate under heat deprivation of 36 
albino rats were obtained for twenty minute periods on 
each of six days. Eachpress produced a neutral light-sound 
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combination but no primary reinforcement. The animals 
were than ranked for bar-pressing rate and divided into 
six blocks, each homogeneous as to operant level. Each 
block of animals constituted a replication of the experi- 
ment. 

The six animals within each block were then randomly 
assigned to a ‘generalized reinforcement’ (GR) and a 
‘nongeneralized reinforcement’ (NGR) group for discrimi- 
nation training. The NGR group received 25 presentations 
of the light-sound stimulus discriminatively paired with 
water (while under 23 hours of water deprivation) on each 
of six successive days. The GR group received 25 presen- 
tations of the light-sound stimulus discriminatively paired 
with water (while under 23 hours of water deprivation) on 
three alternate days and 25 presentations of the light- 
sound stimulus discriminatively paired with food (while 
under 23 hours of food deprivation) on the three intervening 
days. 

The test period was the same for both groups. On the 
day after the last discrimination period, the box was made 
cold (about 45°F.) and thirty minutes after receiving its 
daily food and water ration an animal was placed in the 
box. The bar was present and a press produced the light- 
sound combination only. The number of presses were 
recorded for twenty minutes on this first day and for a 
similar period on the following two days. 

Animals receiving the GR training pressed more, on 
the average, during the first test period than did those in 
the NGR group (.05 p .01). This result lends empirical 
support to the concept of generalized secondary reinforce- 
ment. 

Experiments I and II were preliminary to the main 
experiment. Experiment I provided evidence that cold 
acts as a drive condition capable of supporting learning. 
Eight animals were matched for operant level under condi- 
tions of cold. One of each pair than began to receive heat 
reinforcements for bar-pressing. The control animals 
received no reinforcement for pressing. Although the 
learning was slow, significant differences appeared in the 
rate of pressing in favor of those receiving heat reinforce- 
ment. 

Experiment II tested the hypothesis that 75 presenta- 
tions of a light sound stimulus paired discriminatively 
with food are as effective in establishing the neutral stim- 
ulus as a secondary reinforcer as 75 presentations of the 
light-sound stimulus paired discriminatively with water. 
The procedure was very similar to Experiment III. The 
evidence provided by Experiment II did not allow the re- 
jection of this hypothesis. Consequently the results of 
Experiment III can not be explained in terms of the supe- 
riority of food presentations in establishing secondary 
reinforcing strength. 83 pages. $2.00. Mic 58-447 


THE EFFECTS OF HYPOXEMIA UPON THE 
ELECTRICAL RESPONSE OF THE COCHLEA 


(Publication No. 23,826) 
Walter Lawrence Gulick, Ph.D. 
Princeton University, 1957 


The effects of hypoxemia on the cochlear response 
were studied in twelve cats, each of which sustained one 





or more periods of oxygen deprivation induced by its in- 
spiring one of three gaseous mixtures containing 10, 5, or 
3 per cent oxygen (by volume). During the temporal course 
of hypoxia and recovery therefrom, blood samples were 
withdrawn periodically from the carotid artery. Samples 
were analyzed subsequently for oxygen saturation by means 
of a spectrophotometric technique (Nahas). The cochlear 
response produced by a 1000 cycle tone was recorded con- 
tinuously from the round window membrane of the cochlea. 

The results of this experiment indicated that the coch- 
lear response was adversely affected by oxygen want. 
When the level of arterial oxygen saturation was reduced 
from 100 per cent (normal) to 35 per cent, the effects on 
the response were small (within 5 db loss) and full recov- 
ery occurred after the restoration of normal oxygen. More 
severe levels of hypoxemia, however, produced rapidly 
increasing losses in the response, and less than full recov- 
ery was typical. It was suggested that severe hypoxemia 
damaged some hair cells irreversibly, thereby making 
full recovery impossible. 

By considering the cochlear response to be necessary, 
but not sufficient, to the perception of sound, implications 
for hearing were discussed. 77 pages. $2.00. Mic 58-448 


HIERARCHIAL BEHAVIOR IN THE 
SOUTH AFRICAN CLAWED FROG, 
XENOPUS LAEVIS DAUDIN 


(Publication No. 24,347) 


Robert Rice Haubrich, Ph.D. 
The University of Florida, 1957 





Aggression in the female South African Clawed frog, 
Xenopus laevis Daudin, is displayed in one of three ways, 
namely, by the approach, the push and the nip. These 
categories also represent increasing intensities of aggres- 
sive behavior in the order given. Contacts representing 
the more intense categories occur less frequently than 
those representing the less intense ones. Large variations 
among frogs in each of these categories indicate the pres- 
ence of a form of hierarchial behavior. Further evidence 
of hierarchy is indicated when frogs displaying the most 
aggressive activity in one category also display the most 
in others while receiving the fewest aggressive advances 
from the other animals in each case. Besides the aggres- 
sive categories, one designated as unknown represents 
contacts in which no aggressive differences between ani- 
mals can be determined, and the total frequency of contacts 
in this category is as great as all contacts of the aggres- 
sive types combined. The more aggressive frogs are 
heavier and on the whole eat more than the less aggressive 
animals, yet no consistent relationships are found between 
ranking in food consumption and time taken to locate food. 
When twelve animals are observed in a group each indi- 
vidual eats significantly more than it does when placed 
with one other animal or when isolated. Aggressive be- 
havior in these frogs may represent attempts to eat one 
another, as behavior resulting in a nip is nearly identical 
to that which leads to consumption of liver or of other foods. 

49 pages. $2.00. Mic 58-449 
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THE ELECTROENCEPHALOGRAM OF 
THE FRONTAL LOBES AND 
ABSTRACT BEHAVIOR IN OLD AGE 


(Publication No. 24,350) 


Will Alan Justiss, Ph.D. 
The University of Florida, 1957 


Statement of the problem.-- The problem investigated 
was whether performance scores on psychological tests of 
abstract behavior are related to the kind and amount of the 
electrical activity of the frontal lobes. 

Procedure.-- The performance scores for thirty aged 
males, in the age range 66-92, were obtained on: The 
Grassi Block Substitution Test for Measuring Organic 
Brain Pathology, The Porteus Maze Test, The Halstead 
Performance Test (Speed), The Halstead Performance Test 





























(Recall), and The Halstead Performance Test (Localization). 





Full scale Electroencephalograms (EEG’s) were ob- 
tained on all subjects. Analysis of EEG’s yielded per cent 
time present values for frontal: delta, theta, alpha and 
beta rhythms. Further EEG analysis yielded a mean occip- 
ital alpha frequency value for each subject. 

Results.-- The per cent time values for delta and theta 
rhythms were so rare that no statistical analysis was 
advisable. 

Per cent time frontal alpha and beta activity were found 
to be significantly negatively related. With an increase in 
alpha activity there is a decrease in beta activity. 

Per cent time frontal alpha activity was found to be 
unrelated to the Grassi Test total scores. 

Per Cent time alpha activity was found to be signifi- 
cantly related to the Porteus Test, test age, scores. 

Scores on the Halstead Tests were in general so low 
and so restricted in range that little statistical analysis 
was attempted. No significant relationships were found. 

Per cent time frontal alpha activity was found to be 
significantly negatively related to The Grassi Test total 
score combined with The Porteus Test, test age, score. 
This means that as frontal alpha increases performance 
on the tests decrease. 

Per cent time frontal alpha activity was found to be 
unrelated to mean occipital alpha frequency. 

Conclusion.-- The hypothesis that the degree of impair- 
ment of abstract behavior in old age is related to the kind 
and amount of electrical activity of the frontal lobes of the 
brain is upheld. This relationship is thought to be the 
result of metabolic dysfunction of the cortical neurons and 
of the perturbation of inhibitory and facilitatory circuits 
between the mid-brain and frontal cortex. 

48 pages. $2.00. Mic 58-450 























THE EFFECT OF COMMUNICATION PATTERNING 
ON THE PROBLEM-SOLVING FUNCTION 
IN SMALL GROUPS 


(Publication No. 24,789) 


Sol Klier, Ph.D. 
New York University, 1955 


Adviser: Professor Howard H. Kendler 


This study arose from an interest in the behavior of 
groups with prescribed communication structures. Pre- 
vious research had established the superiority of certain 
restricted communication structures for certain problem 
situations. It was the intention here to ramify the type of 
problem situation and to compare restricted and non- 
restricted communication patterns. Specifically, the pur- 
pose of this study was to investigate the effects of the 
following three variables on the problem-solving ability 
of small groups: 


1) The type of communication pattern imposed on the 
groups. Two kinds of four person groups were set up; a 
non-restricted pattern in which all members could com- 
municate with one another, and a restricted pattern in 
which three members could communicate only with the 
fourth who was permitted to communicate with all the 
others. 


2) Practice - half the groups of either communication 
type were given a practice problem before the main task. 


3) Type of problem. Three problems were used. The 
first was a simple one whose solution depended mainly 
upon the collection and integration of specific information 
from the group members. The second problem was a 
more complex one involving the logical development of 
concepts while the third problem required for its solution 
the introduction and acceptance by the group of a new 
frame of reference. 


A net total of 40 groups were tested. Twenty groups 
were allowed unrestricted communication and twenty were 
restricted. Ten groups of each pattern were given Prob- 
lem I to serve as a practice situation and either Problem 
I! or Problem III. The remaining ten groups were given 
only Problem II or Problem III. All communicating within 
the groups was done through written messages. The only 
regulation was that, for Restricted groups, the “leader” 
(the only one who could communicate with all members) 
was to announce the group decision. No restrictions were 
placed on the contents of the messages or the working 
pattern of the group. In Problem I each person received 
a card with four symbols on it. Only one of these symbols 
appeared on all Ss’ cards. The task was for each group 
member to find the common symbol as quickly as possible. 
In Problem II the group was given a typical card sorting 
task. A deck of special cards had to be sorted into four 
categories and the group task was to discover the concept 
behind the correct sorting. The solution was a logical 
one combining two separate concepts. In Problem III the 
group was given a card sorting task. The correct solution, 
however, was one which necessitated a disregard of the 
contents of the cards. At the end of the experimental ses- 
sion, Ss were given a questionnaire to ascertain their 
feelings about the group. 
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The results showed tendencies for Non-restricted 
groups to be more effective on Problem II and to be some- 
what less effective on Problem I than Restricted groups. 
The superiority of Non-restricted groups in the more com- 
plex problem situations was explained in terms of the 
greater opportunity, for this type group, for intra-group 
discussion and “stimulation”. Within the limits of the 
experimental situations, the following conclusions were 
reached: 

1) The relative effectiveness of different communica- 
tion patterns depends largely on the type of problem or 
task facing the group. For problems in which the main 
group task is the transmission and integration of informa- 
tion, restricted communication groups tend to be more 
effective. For problems in which the main group task is 
the development of problem-solving concepts, non- 


restricted communication groups tend to be more effective. 


2) The functional role of the “leader” in restricted 
communication groups has great effect in determining the 
relative efficiency of his group. 

3) Group morale tends to be better among members of 
non-restricted communication groups. 

153 pages. $2.05. Mic 58-451 


CONSISTENT INDIVIDUAL DIFFERENCES IN 
PERCEPTION: AN ANALYSIS FROM THE 
POINTS OF VIEW OF DEVELOPMENTAL 

AND SENSORY-TONIC THEORY 


(Publication No. 23,898) 


Donald Max Krus, Ph.D. 
Clark University, 1957 


Supervisors: Seymour Wapner, Heinz Werner, 
Robert W, Baker 


This thesis is concerned with individual differences in 
perceptual behavior from the viewpoint of sensory-tonic 
and developmental theory. Specifically, it is concerned 
with the consistency with which individuals perform at a 
given developmental level in situations which sample a 
variety of psychological processes. 

The methodology employed in this study consists in the 
utilization of an intensively studied criterion situation for 
separating groups of individuals in terms of maturity of 
response. These groups are then examined in a variety 
of other situations in order to see whether they maintain 
their relative levels of operation, developmentally evau- 
ated. 

The criterion situation chosen for this study is that 
concerning the perception of verticality, in which subjects 
are required to adjust a luminescent rod in a darkroom to 
apparent verticality while they are either tilted or in an 
erect position. 

On the basis of their behavior in this situation, three 
groups of subjects representing low, middle and high ma- 
turity levels were selected. These subjects were then 
examined in eleven experimental situations sampling a 
variety of behavior which includes processes pertinent to: 
static object stimulation; dynamic object stimulation; 
development of an individual framework; contrast, assimi- 
lation, embeddedness; vicarious shift of developmental 





level; integration between developmental levels; and last, 
processes pertinent to conceptual articulation. 

Statistically significant relationships were found be- 
tween the levels of behavior in the verticality situation 
and levels of behavior in various other situations. 

An additional finding concerned the fact that there is | 
not a strict parallelism between the level of development 
shown in one situation and the level of development shown 
in another. This finding has implications for both theory 
and methodology. In the case of the former, it supports 
the view that functions do not change monotonically with 
development. Depending upon the total cognitive structure, 
the same process may show an increment, maintenance or 
a decrement in maturity. 

In the case of methodology, the implications are dra- 
matically apparent when the findings of this study deriving 
from two types of analyses are contrasted. As demon- 
strated, when the data are analyzed by means of Pearson 
product moment r’s, a technique which assumes linearity 
of relationship, relationships between behavior in the var- 
ious situations are not forthcoming. However, when the 
method of analysis permits expression of curvilinear 
relationships, then significant relationships emerge be- 
tween developmentally ordered processes. 

113 pages. $2.00. Mic 58-452 


ON THE RELATIONSHIP BETWEEN 
TEMPORARY HEARING LOSS AND MASKING 


(Publication No. 22,699) 


James David Miller, Ph.D. 
Indiana University, 1957 


Temporary hearing loss refers to the transient decre- 
ment in auditory sensitivity observed after exposure to an 
auditory stimulus of sufficient intensity and duration. 
Masking refers to the increase in the intensity of a test 
stimulus required to make it audible during an exposure 
to another acoustic stimulus. An hypothesis is presented 
which relates these two psychoacoustic concepts so that 
for any noise the measurement of its masking effects can 
be used to predict its temporary hearing loss effects. 

This hypothesis was tested in a series of four experiments. 
In an initial study, data on the extent and reliability of in- 
dividual differences in temporary hearing loss are pre- 
sented. 

White noise was used as the exposure stimulus. The 
method of adjustment was used to determine the absolute 
thresholds, and orily interrupted pure tones were used as 
test stimuli. The variables brought under investigation 
were individual differences, recovery time, intensity of 
the exposure stimulus, and the frequency of the test tone. 
One hundred and fifty-three listeners served in these 
studies. 

Frequency distributions of individual losses appear to 
be continuous, unimodal, and skewed in the direction of 
the larger losses. These individual differences were found 
to be reliable. Listeners showing similar initial losses 
also recover in about the same manner. These individual 
differences in temporary hearing loss had only low corre- 
lations with individual differences in masking. 

For noise intensities up to 110 db, temporary hearing 
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loss is a linear function of both noise intensity and mask- 
ing (all variables in decibels). This relationship has a 
curvilinear “foot” for losses less than 15 db. At intensi- 
ties of the exposure stimulus greater than about 110 db, a 
complicated inversion of the curves was noted for most 
listeners. Within the specified limits, the slope of the 
linear relationship between the size of the losses and 
masking is approximately two. Listener differences and 
recovery time seem to influence only the y-intercept. 

The relationship between the intensity of the white 
noise and the resulting temporary hearing loss was com- 
pared for several test tone frequencies. The original hy- 
pothesis predicted that for equal masking, equal losses 
would be measured for all frequencies of the test tone. It 
was found that for equal masking the greatest losses were 
at the highest frequencies and the smallest losses at the 
lowest frequencies. Further analysis revealed that, if the 
losses were plotted against (B + 2.7K - QAT), then the 
losses for the various frequencies of the test tone fall on 
a common curve. 178 pages. $2.35. Mic 58-453 


THE EFFECT OF ELECTROCONVULSIVE 
SHOCK ON RETENTION OF A DISCRIMINATION 
HABIT IN BRAIN-DAMAGED RATS 


(Publication No. 24,723) 


Dempsey F. Pennington, Jr., Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Robert Thompson 


A measurable temporal unit of correlation between 
certain molar behavior and its neurological concomitant 
has been derived from the Perseveration Theory of Miller 
and Pilzecker. This unit, designated “interference time”, 
is represented by the minimum time between original 
learning and the presentation of an electroconvulsive shock 
which produces no measurable decrement in retention. 

The period is assumed to approximate the “perseveration 
time” of learning, or the time during which the neurological 
processes involved in the learning are in a state of lability. 
The present study attempts to determine the direction of 
influence of the major variable of brain-damage, produced 
by extreme anoxia, on the interference time of a discrimi- 
nation habit in rats. 

Forty male and 40 female albino rats were divided into 
two major groups, balanced in regard to sex. One group 
was subjected to a simulated altitude of 27,000 feet for one 
hour by means of a decompression chamber. Two weeks 
after the oxygen deprivation of this group, all animals of 
both groups recieved preliminary training on a black-white 
discrimination problem under the motivating influence of 
mild shock. They then received 30 trials on a vertical- 
horizontal visual discrimination problem. Thirty seconds 
after the learning trials, half of the animals within each 
group were subjected to electroconvulsive shock. Two 
days later, all animals were tested for retention of the 
vertical-horizontal discrimination habit by the method of 
relearning. 

The analysis of results indicated that those animals 
receiving both anoxia and electroconvulsive shock suffered 
the greatest loss in retention, whereas the ones receiving 





only anoxia retained the earlier learning habit to the same 
degree as those receiving neither treatment. Since previ- 
ous investigations have indicated that the degree of mem- 
ory loss resulting from electroconvulsive shock presented 
immediately after learning is directly related to the inter- 
ference time, the implication is that brain-damaged rats 


demonstrate a longer interference time (and, hence, per- 


severation time) than do neurologically intack animals. 
The variable of sex was not influential for learning nor for 
relearning trials. 36 pages. $2.00. Mic 58-454 


AN EXPERIMENTAL STUDY 
OF CONCEPT FORMATION 


(Publication No. 23,903) 


Harriett Josefa Amster Podell, Ph.D. 
Clark University, 1957 


Supervisors: Gordon T. Gwinn, Richard S, Lazarus 


The purpose of this study was to investigate the role of 
the Variety of different examples and Frequency of prac- 
tice in two processes of concept formation: The Summa- 
tion process and the Active Search process. An uninten- 
tional (aesthetic) set was used to implement the Summation 
process and an intentional (hypothesis testing) set was used 
to implement the Active Search process. These sets were 
produced by instruction and should have obtained through- 
out the learning period. 

During the learning period, designs belonging to the 
same class (having features in common) were presented 
successively. Under the Unintentional Set Ss were to make 
aesthetic judgments about them, but under the Intentional 
Set they were to discover the features common to all the 
designs (Common features). Following the learning period 
two tests of concept formation were administered (Test 
period). The first was a definition test in which Ss were 
to list the features common to the designs they had seen. 
This provided a measure of the Common and Variable 
features in the S’s class conceptions to the extent that they 
were recalled. (Variable features are those which are not 
characteristic of all designs in the class). The second 
was a generalization test in which the Ss were to rate 
stimuli according to how similar they were to members 
of the class. The test stimuli were similar to the original 
designs in that they had many of the Common features. 

One type of test stimuli had Familiar Variable features 
and another type had New Variable features. This test 
provided measures of the memory for Common and Vari- 
able features. 

During the learning period, Ss in the Small Variety 
conditions received only two different examples of the 
concept while those in the Large Variety conditions re- 
ceived twelve different examples. For Low Frequency, 
half as much practice was given as for the Moderate Fre- 
quency condition. Both Variety conditions were studied 
under two levels of Frequency. 

It was found that the effect of Variety depended on Set 
in that for Intentional Set, the Large Variety condition led 
to mentioning more Common features than the Small Vari- 
ety, but for Unintentional Set, Small Variety produced the 
mentioning of more Common features in the Definition test. 
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With respect to mentioning Variable features, when Fre- 
quency was low, the Small Variety conditions under both 
Sets produced the mentioning of more Variable features 
than the Large Variety conditions. However, as Frequency 
increased, the Small Variety condition for Unintentional 
Set continued to produce the mentioning of more Variable 
features than the Large Variety condition but for Inten- 
tional Set, the difference between the Variety conditions 
disappeared. 

In general, the Unintentional Set led to mentioning fewer 
Common and more Variable features than the Intentional 
Set. However, no reliable evidence that they differed in 
terms of their respective tendencies to promote the re- 
membering of Common or Variable features was obtained 
from the Generalization Test. We concluded that the two 
Set conditions differed in the tendency to promote the in- 
clusion of Common and Variable features in class concep- 
tions. However, with respect to Common features this 
difference between set conditions occurred for Large Vari- 
ety but not for Small. With respect to the memory for 
features, we obtained evidence that the tendency to remem- 
ber Common features increased with Frequency, and that 
the tendency to rememberVariable features was greater 
for Small Variety conditions irrespective of set. 

A theoretical interpretation of concept formation under 
Intentional Set was developed by an analysis of hypothesis 
testing based on a description of Active Search Theories 
presented by Woodworth (37). Concept formation under 
unintentional Set was interpreted in accordance with the 
Cognitive Conditioning Theory proposed by Gwinn (10). 

| 90 pages. $2.00. Mic 58-455 


PERSONALITY AND STIMULUS FACTORS IN 
ADULT COGNITION: A DEVELOPMENTAL 
ANALYSIS OF DECONTEXTUALIZATION 


(Publication No. 28,906) 


Jerome Edward Podell, Ph.D. 
Clark University, 1957 


Supervisors: Leslie Phillips, Gordon T. Gwinn, 
Seymour Wapner 


This study is concerned with cognitive function in adults 
viewed within the context of Werner’s developmental the- 
ory. The primary objective was to examine the process 
of decontextualization as a function of developmental level. 
The central hypothesis tested was that, in normal adults, 
ability to decontextualize is positively related to level of 
mental development. In addition, the effects on this hypoth- 
esized relationship of variation both in the concreteness 
and the spatial structure of the decontextualization task 
were evaluated. 

The term decontextualization is used herein to refer to 
the process by which an individual abstracts an element 
from a more or less configurated whole (Gestalt). Two 
tests of the ability to execute this process were adminis- 
tered. These tests were similar in that both required the 
abstraction of elements from configurated arrays. In one 
test the configurations were based on concrete spatial 
organization; in the other, the principle of organization 
was assumed to be based on meaning, since the stimuli 
were words. Developmental level was assessed by means 





of (a) an indicator specific to perceptual functioning (Ror- 
schach D-%), and (b) an indicator of level of general ma- 
turity (Worcester Scale of Social Attainment). Subjects 
were 56 normal adult males in the age range 25-45 years. 

For individuals high and low in general maturity, 
scores on the specific perceptual indicator of develop- 
mental level (D-%) were positively related to ability to 
abstract elements of concrete spatial Gestalts. For indi- 
viduals low in general level of maturity, scores on this 
same index (D-%) tended to be positively related to ability 
to abstract elements of meaningful Gestalts. Further, for 
the latter individuals, scores on the two decontextualiza- 
tion tasks were positively related to each other. Neither 
of these latter two relationships was found in the high 
general maturity group. Although changes in the charac- 
teristics of the initial (Inspection) conditions of the per- 
ceptual decontextualization task affected performance, 
these had no observable effect on the relationship between 
developmental level and ability to decontextualize. 

It was inferred that individuals who are low in general 
maturity tend to use similar, genetically low forms of 
cognitive function in the two types of tasks used in this 
study. In contrast, individuals high ingeneral maturity 
tend to solve these tasks in terms of different levels of 
psychological function, dependent on the appropriateness 
of these levels of function to the given task. That is, either 
perceptual or conceptual modes of operation will be utilized 
by developmentally more mature individuals depending on 
the character of the task. 

It is concluded that, in normal adult Ss, the ability to 
decontextualize in the presence of spatially organized 
gestalts is positively related to mental development as 
indicated by a perceptual-level index (Rorschach D-%). 
Further, individuals low in general maturity tend to use 
a perceptual mode of cognitive function in the solution of 
different decontextualization tasks. In contrast, individuals 
high in level of general maturity tended to utilize different 
levels of cognitive function dependent on the nature of the 
task. 56 pages. $2.00. Mic 58-456 


PERCEPTUAL AFTER-EFFECTS, 
LEARNING AND MEMORY IN AN AGED GROUP 


(Publication No. 24,354) 


Thomas Allen Rich, Ph.D. 
The University of Florida, 1957 


The present study was formulated in order to investi- 
gate the phenomenon of figural after-effects in an aged 
population. The major variables were: Magnitude and 
persistence of visual after-effects, magnitude and persist- 
ence of kinesthetic after-effects, learning of paired asso- 
ciates, recall of paired associates and age of the subject. 

The subjects in this study were 50 aged, male adults 
in a fraternal home for the aged. The age range was from 
65 to 89 years of age. 

Three major hypotheses were proposed and the findings 
in relation to these hypotheses are summarized in the fol- 
lowing paragraphs. 

The first hypothesis was that consistent changes would 
be found in after-effects with increased age and the con- 
comitant changes in cortical activity. The findings from 
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both visual and kinesthetic after-effects indicate a tendency 
towards a decrease in susceptability to after-effects with 
increased age. The difficulties encountered in obtaining 
precise, consistent reports from aged subjects act to de- 
crease the reliability of the measures and consequently 
obscure changes in performance. With kinesthetic A. E., 
age differences became more apparent with increased 
stimulation, as indicated by a measure of measure of rate 
of distortion. 

The second hypothesis was that evidence for the gen- 
eral nature of the underlying process would be shown by 
the relation between kinesthetic and visual after-effects. 
Although both appear to decrease with age, they do not 
correlate significantly with each other. The inference 
was made that the measures of after-effect are tapping 
two modalities, both showing a consistent change with age 
but independent of each other. 

The third hypothesis was that individual differences in 
after-effects are related to individual differences in learn- 
ing and memory. The only significant finding is that mem- 
ory, aS measured by recall of paired associates, is related 
to magnitude and persistence of the kinesthetic after- 
effects to a significant degree. 

48 pages. $2.00. Mic 58-457 


AN EXPERIMENTAL COMPARISON OF 
RESPONSE TRANSFER FACILITATED BY 
MEANINGFULLY SIMILAR AND 
ASSOCIATED VERBAL STIMULI 


(Publication No. 24,675) 


James Jay Ryan Il Ph.D. 
University of Minnesota, 1957 


The purpose of this experiment was to determine the 
extent to which pre-experimental verbal habit connections 
existing between subsequent stimulus words in paired- 
associate learning lists will mediate verbal response 
transfer across these lists, and further to compare the 
effects of these verbal habit connections with the more 
accepted factor of similarity in meaning as a variable re- 
lating interlist stimulus terms. It was also intended to 
provide some basis for evaluating relevant theoretical 
notions which were discussed initially and which propose 
alternate mediating processes supporting each of these 
verbal relationships. 

The problem was investigated by utilizing a standard 
transfer of learning paradigm in which paired-associate 
learning of an Original and Transfer list and relearning 
of an Original list was the designated task. The stimulus 
terms were varied across these lists while the response 
terms remained constant. Ninety sophomore college stu- 
dents served as subjects. The learning materials con- 
sisted of three lists of nine stimulus words and one stand- 
ard list of nine response words. The stimulus words were 
selected on the basis of their having exhibited the following 
pre-experimental verbel relationships with respect to a 
separate set of nine “basic list” stimulus words: 


Type A -- words having high strength habit connections 
with low similarity in meaning 


Type S -- words having low habit strength connections 
with high similarity in meaning 





Type C -- words having low habit strength connections 
with low similarity in meaning. 


The index of verbal habit strength was obtained from 
free association response norms and the degree of simi- 
larity of meaning was derived from Osgood’s Semantic 
Differential measure of meaning. These measures were 
those most closely associated with the theoretical posi- 
tions supporting each of these verbal relationships as a 
mediating variable. 

Word lists were presented to be learned in a manner 
which counterbalanced the three words related to each 
“basic list” stimulus word with an equal frequency of each 
type of relationship in a given list. E ch S learned two 
lists, an Original and Transfer list and then relearned the 
Original. The design provided for alternate sequences of 
list learning so that intrinsic differences between words 
representing each type of relationship could be assessed 
when learned in the Original list. 

The analysis was made in terms of the number of cor- 
rect responses given to words representing each experi- 
mental type during the initial transfer list trials and over 
all learning trials on this list. The number of correct 
responses given during subsequent recall and relearning 
of the Original list were also analyzed in this manner. 

The results indicate that the Type A words demon- 
strated significantly more facilitation than Type S or Type 
C stimulus words during the initial trials on the Transfer 
list and significantly more facilitation than Type C through- 
out all trials on this list. Type S words were not signifi- 
cantly different from Type C words during the initial 
learning but did show significantly greater facilitation 
over all trials on the Transfer list. 

The results were interpreted as indicating that not only 
do verbal habits facilitate response transfer but that they 
facilitate response transfer to a greater extent than do 
words which are highly similar in meaning. 

The results were discussed and compared with previous 
investigations of these variables. An alternate explanation 
was presented which suggested that verbal habit factors 
alone may have accounted for these results. | 

139 pages. $2.00. Mic 58-458 


INDUCED MUSCULAR TENSION AS 
A SOURCE OF DRIVE 


(Publication No. 24,702) 


Arthur Austin Schwartz, Ph.D. 
New York University, 1957 


Adviser: Professor Leland W. Crafts 


The basic hypothesis of the investigation was that 
proprioceptive stimulation has positive drive functions. 
If so, increases in proprioceptive stimulation produced 
by induced muscular tension should affect learning in the 
same way as increases in other drives, e.g., shock-pain 
in rats and anxiety in human subjects, appear to influence 
it. Specifically, the trends in learning performance as a 
function of induced muscular tension should be a positively 
sloping linear trend for a very easy task, a quadratic trend 
with maximal facilitation at intermediate degrees of tension 
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for a moderately difficult task, and a negatively sloping 
linear trend for a very difficult task. 

After eighty-four college students received preliminary 
training in learning with muscular tension induced by 
clenching a hand dynamometer, three matched groups were 
formed. All groups were given ten trials of serial antici- 
pation learning on each nonsense syllable list, with a dif- 
ferent degree of tension assigned to each list, and the four 
degrees of tension presented in a counterbalanced order. 
Group I learned a very easy list, Group II a moderately 
difficult list, and Group III a very difficult list. Measures 
of the amount learned during the ten trials and of the dis- 
tracting influence of the method used to induce muscular 
tension were obtained. 

The trends in learning performance as a function of 
induced muscular tension were highly reliable but only 
partly in accord with the hypothesis that the ensuing pro- 
prioceptive stimulation had positive drive functions. The 
quadratic trend with maximal facilitation at mild and 
moderate degrees of tension on the moderately difficult 
list and the negatively sloping linear trend on the very 
difficult list favored the drive interpretation. Against it 
was the negatively sloping linear trend on the very easy 
list. However, the latter result might be accounted for if 
one assumes that a positive drive might impede learning 
performance on a very easy task, provided it is a competi- 
tional one. 

The data controvert the view that the distraction pro- 
duced by the method of inducing muscular tension has an 
initially facilitating effect. On the contrary, the initial 
effect of the distraction factor in this experiment was a 
retardation of learning performance. Though the subjects 
seemed to become “habituated” to the distraction during 
the administration of the experimental lists, it was not 
possible convincingly to rule out the influence of this factor 
and further investigation of the effect of this type of dis- 
traction upon learning performance is needed. 

| 86 pages. $2.00. Mic 58-459 


SEQUENTIAL DECISION PROCEDURES 
FOR PSYCHOLOGICAL MEASUREMENT 


(Publication No. 24,752) 


Paul A. Schwarz, Ph.D. 
University of Pittsburgh, 1957 


This investigation was concerned with the general 
problems of applying sequential decision procedures to 
psychological measurements. It attempted both to explore 
the types of special developments required for such appli- 
cations, and to formulate a number of illustrative tech- 
niques immediately useful in common psychometric situa- 
tions. 

The basic problem lay in the fact that the classical 
models of sequential analysis were designed for industrial 
quality control, and are not directly applicable to measure- 
ments in the psychological area. In the present study, two 
general approaches for resolving this discrepancy were 
examined. 

The first of these accepts the measurement problem in 
its original form, and attempts to generate an appropriate 
testing procedure by the modification of an existing 





sequential technique. The presentation includes a general 
outline of the developmental work required, and applies 
this approach to the formulation of sequential procedures 
for two specific measurement situations. One is a test of 
the location and dispersion of a distribution, as might be 
used in monitoring a particular set of test norms for con- 
tinued appropriateness to the examinee population. The 
second is a method for basing personnel decisions on cor- 
related observations, as would be obtained from the sepa- 
rate instruments comprising a multiple-test predictor 
battery. These procedures represent essentially parallel 
illustrations for discrete and continuous distribution prob- 
lems, respectively. 

For the first technique, the operational test procedure 
is developed in detail, and applied to a set of illustrative 
data from a large-scale testing program. The results 
suggest that the sequential method is as sensitive as the 
more conventional chi-square test, but provides in addition 
the opportunity for reaching a decision after fewer observa- 
tions. This is of practical importance to the conduct of a 
testing program, since it can reduce the number of exam- 
inees misclassified as a result of the typical lag before 
normative discrepancies are identified. 

The second major approach attacks the problem from 
the opposite point of view. Focusing on the structure of 
the original measurement problem, an attempt is made to 
rephrase it into a form amenable to classical sequential 
techniques. This approach is appropriate when the initial 
statement of the problem violates a basic assumption of 
sequential analysis, so that the preceding simpler approach 
cannot be applied. 

The specific technique developed to illustrate this ap- 
proach is a sequential test for the magnitude of a biserial 
correlation coefficient, frequently used for the validation 
of experimental predictor instruments. It is first shown 
that the correlation coefficient cannot be used directly as 
the parameter in a sequential test. From the relationship 
between the correlation coefficient and the distribution of 
the test scores, however, it does prove possible to trans- 
late hypotheses involving this statistic into equivalent 
statements about a testable parameter. In particular, it 
is found that paired comparisons of scores from the two 
criterion groups, made sequentially, provide the exact 
information required by the original form of the measure- 
ment problem. 

The mathematical translation formulas for rephrasing 
the problem are then developed and applied to actual data 
for two predictor instruments. In both cases, the sequen- 
tial test failed to converge to a decision in fewer trials 
than had originally been used with a conventional estima- 
tion procedure. It does, with the same number of trials, 
however, provide comparable estimates of the biserials 
with a substantial reduction in the requisite computational 
labor. The result suggests that the procedure will only 
under certain conditions yield a saving in the data required, 
but that this is not a serious limitation, since its use does 
not preclude the application of estimation techniques when- 
ever convergence is not quickly enough obtained. 
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THE ELECTRICAL RESPONSE OF THE 
AUDITORY MECHANISM IN THE BULLFROG 
(RANA CATESBEIANA) 


(Publication No. 23,878) 


William F. Strother, Ph.D. 
Princeton University, 1957 


Electrical potentials were recorded from the inner ear 
of the Bullfrog (Rana Catesbeiana). 

The animal was anesthetized with diallylbarbituric acid 
and ethyl carbamate, after which a surgical approach to 
the auditory capsule was effected. An active needle-elec- 
trode was positioned in the perilymphatic space near the 
posterior semicircular canal and an inactive electrode 
was inserted in the dorsal part of the cranium or back. 

At the end of the experiment the electrodes were with- 
drawn and the incision packed with oxidized cellulose and 
sutured. Recovery was complete in most cases. 

By stimulating the animal’s ears with pure tones of 
known intensity from 100 to 3000 or more cycles it was 
possible to determine both the range of the responses and 
their absolute magnitudes as a function of the intensity of 
the stimulus: 

The results indicated that the frog is fairly sensitive 
for weak tones up to approximately 1800 cycles. For 
higher tones the sensitivity falls off rapidly. Beyond 3000 
cycles a measurable potential could be obtained only at 
the risk of damaging the ear. 

As has been found for mammals, birds, and some rep- 
tiles, the inner ear potentials for the frog show a progres- 
sive increase with sound pressure at the lower levels and 
then at higher levels begin to bend, attain a maximum, and 
finally decline. For the frog, even at low levels, linearity 
was not clearly indicated and was about 10 db which is 
somewhat less than the frog’s maximum range of 20 db 
(measured from 0.1 microvolt, which is the smallest value 
for which reliable measurements were possible with the 
equipment used). 

When compared with maximum potentials of about 1000 
microvolts or more from the cat and guinea pig and 10 
microvolts from the turtle, the 1 microvolt response of 
the frog is small indeed. 

Evidence was obtained which indicated that sounds en- 
tering the frog’s ear are readily conveyed to the contra- 
lateral ear via the large patent Eustachian tubes and the 
pharyngo-oral cavity. A possible use of this contralateral 
stimulation was ascribed to sound localization. 

The validity of the responses was tested by observing 
the effects upon the responses by killing the animal, and 
by injecting drugs into the perilymphatic space around the 
semicircular canals. Both these procedures caused a re- 
duction in responses. 

With the potentials recorded from the frog’s ear as an 
indicator of peripheral activity it was concluded that the 
frog must have poor loudness discrimination for all but 
the weakest sounds, and the range of sounds which serves 
to stimulate his ear is definitely limited. 

An underlying basic similarity between the structure 
and operation of the frog’s middle and inner ear and their 
counterparts in higher vertebrate animals was indicated. 
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THE DIMENSIONS, DISTRIBUTION, AND _. 
CORRELATES OF AUTHORITARIANISM IN A 
MIDWESTERN UNIVERSITY FACULTY POPULATION 


(Publication No. 24,409) 


Elmer Louis Struening, Ph.D. 
Purdue University, 1957 


Major Professor: H. H. Remmers 


A ninety-three item questionnaire, including fifteen 
classification variables and a number of items designed to 
measure authoritarianism and prejudice, was mailed to the 
faculty members of a large midwestern university. Ap- 
proximately fifty per cent (N = 911) of the mailed question- 
naires were satisfactorily completed; this sample, when 
divided into cells by two classification variables (rank in 
the university and area of specialization), had cell propor- 
tions approximately equal to those of the similarly divided 
parent population. The data for this study was obtained 
from this sample. 

An inter-item correlation matrix, composed of the 
tetrachoric correlation coefficients of eighteen F scale 
and similar type items, was subjected to a principal com- 
ponents factor analysis. The unrotated solution yielded a 
general factor which accounted for a majority of the com- 
mon variance. The items which defined this factor were 
assigned weights in proportion to their factor loadings, 
resulting in a highly internally consistent scale, designated 
the KF scale. 

Three factors which accounted for a large majority of 
the common variance were rotated to positive manifold 
and simple structure. The three factors were judged to be 
psychologically meaningful and were named as follows: 
Factor I’ -- Authoritarian Religious Submission, Factor 
II' -- Cynical and Suspicious View of the Human Environ- 
ment, and Factor III" -- Aggressive Authoritarian Nation- 
alism. Weights were assigned to the eight most highly 
loaded items of each factor in proportion to the factor 
loadings, resulting in three scales sufficiently internally 
consistent for group prediction. 

An inter-item correlation matrix, made up of the tetra- 
choric coefficients of sixteen prejudice items, was also 
subjected to a principal components factor analysis. A 
general factor accounted for a majority of the common 
variance. The items which defined this factor were 
weighted in proportion to their factor loadings, resulting 
in a highly internally consistent instrument named the P 
scale. 

A theoretical framework was developed to afford a © 
basis, along with empirical data, for predicting relation- 
ships between selected classification variables and the 
acceptance of authoritarian and prejudiced attitudes, meas- 
ured by the previously discussed scales. General predic- 
tions were substantiated and it is concluded that the three 
classification variables considered -- area of specializa- 
tion in the university, frequency of church attendance, and 
political preference -- are important stratification varia- 
bles with respect to the distribution of authoritarian and 
prejudiced attitudes. 

The implications of the results are discussed in terms 
of additional research which would provide further under- 
standing of the organization and differential acceptance of 
authoritarian and prejudiced attitudes. 
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BEHAVIORAL EFFECTS OF 
SIGNALED AND UNSIGNALED STIMULATION 


(Publication No. 24,360) 


Russell F. Tomlinson, Jr., Ph.D. 
The University of Florida, 1957 


A theoretical statement was made to the effect that 
maladaptive behavior among all organisms is directly re- 
lated to the degree to which the environment does not per- 
mit the establishment of reliable (fulfillable) expectancies. 
In an attempt to demonstrate the generality of this notion, 
writings dealing with experimental neurosis, personality 
theory, the cultural origins of neurosis, and schizophrenia 
were examined. 

The present study, which could lead to a series of stud- 
ies on the above theoretical position, was designed to de- 
termine: 


1. Whether signaled (expected) and unsignaled (unex- 
pected) stimulation (shock) result in different forms 
of behavior. 


. Whether the resulting behavior is deviant (not nec- 
essarily maladaptive), i.e., whether it differs from 
the behavior of a control group. 


The subjects, 48 male albino rats 74 days of age, were 
divided into three litter-controlled groups of 16 each and 
were housed separately in a three-tiered living cage. 
Group P (predictable shock) and Group U (unpredictable 
shock) were given 4800 randomly spaced shocks at the 
rate of 240 per day for 20 days. Each day was divided 
into three experimental sessions consisting of 80 shocks 
each. Group P’s shocks were signaled by a buzzer. Group 
U was exposed to Group P’s signals but since Group U was 
shocked in accordance with an independently random sched- 
ule its shocks were unsignaled. Group C (control group) 
was exposed to the randomly sounding buzzer but received 
no shocks. 

During the 20-day period observations of the following 
were made: aggressive behavior, drinking, squealing and 
crying, running, and homogeneity of distribution. Follow- 
ing the application of the independent variables, the ani- 
mals were given one 2 min. trial per day for 12 days on 
an exploratory board. Measurements were made of la- 
tency, amount of exploration, grooming, rearing, freezing, 
the “emotional” reaction to the experimenter, defecation, 
and micturition. Other dependent variables included activ- 
ity wheel adjustment, air-jet startle, cage emergence 
time, dominance, and weight gain. The measurements of 
the two experimental groups and the control group with 
respect to the above variables were compared statistically. 

Within the limits of this study the following conclusions 
may be made: 


1. Signaled (expected) and unsignaled (unexpected) 
stimulation result in different forms of behavior 
with respect to the variables of exploration (first 
four days only), grooming, rearing, freezing, “emo- 
tional” reaction to the experimenter, and dominance. 


. Unsignaled stimulation results in temporarily re- 
duced exploration and in submissive behavior. 
These effects are deviant in nature (not necessarily 
maladaptive). 





3. Signaled stimulation results in increased grooming 
and rearing and in an increased “emotional” re- 
sponse to the experimenter. These effects are also 
deviant in nature. 64 pages. $2.00. Mic 58-463 


LEARNING SETS IN THE HOODED RAT 
(Publication No. 24,411) 


Lelon Ashley Weaver, Jr., Ph.D. 
Purdue University, 1957 


Major Professor: Kenneth M, Michels 


This thesis is concerned with the demonstration and 
measurement of learning sets (defined as an increase in 
the efficiency of learning as a function of the number of 
similar problems previously learned) in the hooded rat. 
The apparatus employed consisted of a multiple-stimulus 
discrimination box. The stimuli were black-on-white pat- 
terns, equated for area and hence brightness, mounted on 
transparent plastic doors. The task of the animal was to 
select the correct door and push it open to obtain a food 
reward. Incorrect doors were always locked. 

The first study was concerned with the formation of 
learning sets with a four-choice, trials-to-criterion 
method. Learning sets were formed rapidly, with the 
learning curve leveling off by the fifth problem. 

The use of a fixed-number-of-trials method was stud- 
ied in the second experiment, using 100 trials for each of 
nine successive problems, following learning of a training 
problem to criterion. Learning sets were evident by the 
first problem and continued to develop throughout the 
series. 

The transfer of set from a four-choice to a two-choice 
discrimination was observed in the third study. There 
was no observable decrement due to such transfer, indi- 
cating true learning sets had been formed. 

The fourth study was concerned with the formation of 
learning sets in a two-choice discrimination and the trans- 
fer thereof to a four-choice discrimination. Markedly 
poorer learning was found with the two-choice method and 
interference with subsequent four-choice discrimination 
learning was also noted. Similar results were obtained 
from a control group used to study the effects of an age 
difference. Analysis of performance on the training prob- 
lem confirmed the superiority of the four-choice method. 

Analysis of error patterns indicated that the place 
response error was the most potent source, accounting 
for about 35% of observed errors. Stimulus preference, 
effect of first trial and response shift were not found to 
be significant error-producing factors. 

It was concluded that under favorable circumstances 
hooded rats form learning sets and can generalize these 
sets to analogous situations. 
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RATE AND DARK ADAPTATION AS 
DETERMINANTS OF APPARENT MOTION 


(Publication No. 24,361) 


Santford Russell Wilson, Jr., Ph.D. 
The University of Florida, 1957 


A physiological basis of apparent motion, of the beta 
type, was investigated in terms of an antecedent, retinal 
process, dark adaptation, and a concomitant, retinal proc- 
ess, stimulation rate. 

A synthesis of two theories, Motokawa’s retrograde 
suppression and Hecht’s photochemical related certain 
physiological effects of alternating stimulation at selected 
rates and additional effects of dark adaptation to physio- 
logical state prevailing in synaptic membranes of the ret- 
inal network. 

This investigation analyzed some of the retinal contri- 
butions to apparent motion. 

Four related experiments were performed. In Experi- 
ment I the dark adaptation periods were 1, 4, 8, and 12 
minutes and the stimulation rates were 1.4, 2.2, and 3.0 
flashes per second. In Experiment IJ the dark adaptation 
periods were 0, 1, 2, and 3 minutes and the stimulation 
rates were 1.4, 2.2, and 3.0 flashes per second. In Experi- 
ment III the dark adaptation periods were 0, 2, 4, and 6 





minutes and the stimulation rates were 0.7, 1.0, and 1.4 
flashes per second. In Experiment IV the dark adaptation 
periods were 0, 2, 4, and 6 minutes and the stimulation 
rates were 0.7, 1.0, and 1.4 flashes per second. Twelve 
subjects participated in each experiment. Each subject 
was light adapted for two minutes, waited the required 
length of time in the dark, and then recorded for an obser- 
vation period. 

The rates of stimulation and dark adaptation were pre- 
sented in a systematically balanced order so that each 
subject observed every experimental situation and no two 
subjects received the same order of presentation. 

The quantitative measure obtained from the subjects 
recording was the mean duration of apparent motion. 

These measures were analyzed with a three dimensional 
analysis of variance: dark adaptation x rate x subjects. 

One fixed variate, stimulation rate, was found to be 
significant in Experiment I, IJ, and IV, and not significant 
in Experiment II. 

The second variate, dark adaptation, did not significantly 
change the mean duration of beta motion. 

Several physiological and psychological investigations 
were reviewed and it was concluded that faster rates of 
stimulation of the retina are likely to produce unstable 
beta perception. 39 pages. $2.00. Mic 58-465 
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THE WAY OF SALVATION IN 
THE WISDOM OF SOLOMON 


(Publication No. 21,937) 


Wendell Phillip Berwick, Ph.D. 
Boston University Graduate School, 1957 


Major Professor: Robert H. Pfeiffer 


The Wisdom of Solomon is one of the books of the Greek 
Bible, included among the Apocrypha in Protestant Bibles. 
It was written anonymously in Greek between 145 and 50 
B.C. in Alexandria, Egypt. 

The problem investigated in the Wisdom of Solomon was 
to see from what evil a person is saved, and the goal of 
this salvation; to determine the fate of the wicked and of 
the saved after their death; and to discover the relation of 
these fates to the last judgment. Subordinate problems 
were studied: Wisdom’s original language, authorship, 
historical background, divisions, purposes, teachings, 
place in the canon, and relation to the New Testament. 

The method of study adopted was to examine and clas- 
sify the various solutions of scholars to these problems, 
and then to determine the nature of immortality taught by 
the author. Four results are here indicated: 

1. Wisdom. Wisdom, the soul of the universe, is an 
emanation and effulgence from God; she seeks men worthy 
of her and meets them in all their good thoughts. Desire 
for wisdom makes one a king over an eternal (spiritual) 
kingdom. Man may be “saved by wisdom” from a godless 
life of sensuous pleasure, from a false religion of idolatry, 
and from eternal perdition. The way of salvation, namely 
avoidance of adultery and idolatry by seeking wisdom, 
starts with a new birth brought about by prayer. 

2. Heaven and Hades may be for the author of Wisdom 
either places or opposite psychic conditions. Through 
wisdom, the pious man may attain blessed immortality and 
a life with God in Heaven. The godless man, on the con- 
trary, experiences (spiritual) death and has no hope. Thick 
darkness, anguish, affliction, and the ugly appearance of a 
dishonored corpse are the lot of the wicked. In Hades they 
regret their earthly life, as they now see the wonderful 
condition of the righteous. The author has no knowledge 
of any doctrine of the resurrection of the body. 

3. The Wisdom of Solomon and the New Testament. 
Wisdom was known to the authors of Matthew, Luke, John, 
and Hebrews, and to Paul and James. The Logos teaching 
in John may be based on the conception of wisdom in the 
Book of Wisdom rather than on Philo. Jesus may have 
referred to Wisdom in Luke 11:49 since this book was also 
called the Wisdom of God (cf. 7:27). 

4. The Judgment. After death, the good go immediately 
to Heaven, and the evil go to Hades; yet there is a futur 
general judgment in the spiritual world (cf. II Peter 2:4). 

In conclusion, the way of salvation in Wisdom marks the 
transition between the Old and New Testaments; the per- 
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sonification of its wisdom in Christ, who is the Wisdom of 
God, completes the development. 
378 pages. $4.85. Mic 58-466 


THE LIFE AND WORK OF 
PHINEAS F, BRESEE 


(Publication No. 24,734) 


Donald Paul Brickley, Ph.D. 
University of Pittsburgh, 1957 


The purpose of this study is to narrate the story of the 
life of Phineas F. Bresee, and to show the contributions 
which he made to religion and education. The documentary 
method of historical research has been followed. 

Bresee was born in Franklin, New York, December 31, 
1838, and died November 13, 1915, in Los Angeles, Cali- 
fornia. He was a minister in the Methodist Episcopal 
Church for 37 years, having served as pastor of some of 
the largest churches in the Iowa and the Southern Cali- 
fornia Conference. During this period of his life he was 
twice Presiding Elder and twice elected to the General 
Conference of the Methodist Episcopal Church. He also 
served as a member of the board of directors of educa- 
tional institutions of the Methodist church, during his years 
as a minister in that denomination. 

On the first Sunday of October, 1895, Bresee formed a 
mission for the poor of Los Angeles. He gave two reasons 
for the mission, first, that the gospel might be preached 
to the poor who did not generally feel welcome in the more 
fashionable churches; second, that he might have oppor- 
tunity to preach the doctrine of entire sanctification. En- 
tire sanctification is defined as that act of God, subsequent 
to regeneration, by which believers are made free from 
original sin, or depravity, and brought into a state of en- 
tire devotement to God, and the holy obedience of love 
made perfect. Bresee lived in a period of controversy 
over this doctrine that was national in its effect. 

The mission was called the Church of the Nazarene. 
During the first two years five other groups desired to have 
missions established in their towns, which Bresee organ- 
ized and supervised inthe role of superintendent. As the 
number of churches grew too large for his personal super- 
vision, he inaugurated a planof district superintendents for 
each area and himself acted as general superintendent. 

In September, 1902, Bresee founded a school for the 
training of leaders and preachers for his growing denomi- | 
nation. He. had plans to make the school an outstanding 
university with a full schedule of studies in all branches 
of education. The school he founded is now called Pasa- 
dena College and is a fully-accredited college with an en- 
rollment of 849. Bresee served as president of the school 
until 1911. 
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During this period there were ten or more groups in 
the United States that were founded around the issue of the 


doctrine of entire sanctification. Bresee founded and edited 


a weekly paper called the Nazarene Messenger, to publish 
the message of his church throughout the United States. He 
had a strong desire for the union of all the holiness groups 
into one church and worked to that end in his editorials 
and preaching tours. He was a leading figure in the union 
movement which resulted in more than half of the above- 
mentioned groups uniting to form the present-day Church 
of the Nazarene. It was through his preaching and writing 
of charity in nonessentials and his definite emphasis on 
the need for union that the several groups of holiness 
churches from New England, New York, Texas, and the 
Southland united into one church. : 

His work in the beginning critical days of the Univer- 
sity of Southern California and his founding of Pasadena 
College were noteworthy contributions. He was primarily 
interested in the culture of the soul as against the develop- 
ment of the intellect and was more of an administrator 
than an educator, yet he set in motion educational agencies 
that have influenced generations. 

As founder of the Church of the Nazarene, he gave to 
the world a new denomination that is now world wide in its 
ministry. The effect of such an organization cannot be 
measured, 224 pages. $2.90. Mic 58-467 





THE PSYCHOLOGICAL NATURE OF 
CONSCIENCE IN FREUDIAN THEORY 


(Publication No. 21,549) 
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Major Professor: Dr. Paul E. Johnson 


This dissertation attempts to investigate the psycho- 
logical nature of the conscience in Freudian theory and 
evaluate it in the light of certain neo- Freudian and non- 
Freudian findings. Special attention is given to the original 
work of Sigmund Freud and particular emphasis is placed 
on his concept of the super-ego. In psychological litera- 
ture conscience is generally referred to as the super-ego. 

For Freud, the super-ego comes into being through the 
psychic processes of repression, identification and intro- 
jection. Its central task is that of playing the role within 
the personality once occupied by the parental or other 
authorities. The super-ego tends to accent the harshness, 
severity and restrictiveness of the parents far more than 
their love and kindness. Other Freudians, notably Bergler, 
Flugel, Klein and Jones expand Freud’s early theories of 
conscience as a stern and punitive tendency in personality. 
They see the ideal self-image as of little value and rooted 
in unrealistic expectations, 





Neo- Freudians like Fromm and Horney see conscience 
as the source not merely of parental prohibitions carried 
over from childhood, but of growing moral responsibility. 
Noting a vast difference between the self-image which is 
in touch with reality and rooted in the growing experience 
of the individual, neo- Freudians agree that Freud analyzed 
only the authoritarian conscience. 

Non-Freudians, such as Allport, Mowrer and May see 
the conscience primarily as positive rather than negative. 
These writers see conscience as the total self involved in 
integrative activity rather than a segmental faculty. Ma- 
ture conscience includes an ideal self-image uniquely ar- 
rived at by the individual through his developing awareness 
and experience. 

As an outcome of this study it is possible to set forth 
some distinguishing characteristics of the creative con- 
science. 

(1) Creative conscience is an agent of expression 
rather than repression. It is preceded by the “must” con- 
science which is primarily concerned with obedience to 
external authorities which have been internalized. As the 
child develops an adequate self-image, conscience shifts 
from “must” to “ought”, enabling the person to make 
choices consistent with the ideals and goals toward which 
his self-image indicates he ought to strive. 

(2) Creative conscience is not opposed to tradition or 
the dictates of parents and society, only to the authori- 
tarian use of tradition irrespective of its origin. 

(3) Creative conscience is distinguished primarily by 
its integrative function in that it enables the person to or- 
ganize his purposes around a central, self-chosen goal 
toward which much of his experience is directed and in 
terms of which activity is evaluated. 

(4) Creative conscience often has within it religious 
elements. Acknowledging that religious attitudes charac- 
terized by obedience and duty may be immature, the cre- 
ative conscience enables a person to rediscover the vital 
truths of religious truth and love in a mature devotion to 
the ultimate concerns of life. 

(5) The creative conscience needs to be distinguished 
from super-ego. In the Freudian sense super-ego empha- 
sizes the negation and inhibition of the self, which is 
largely unconscious, and arises as the consequence of re- 
pression in rigid and unchangeable patterns. Creative con- 
science arises out of self-understanding and may change 
as this self-conception is modified. It is primarily con- 
scious and acts more to affirm than to repress. 

(6) The creative conscience is to be conceived not as 
a separate entity existing parallel to the self, but as in- 
trinsic with the self. More than a faculty, it becomes the 
function of the total self as it moves toward that which is 
perceived as valuable in the perspective of the utmost good 
to all concerned. This makes conscience a functional dy- 
namic quality rather than a constitutional part of the self 
as conceived by Freud and his followers. 
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IN SOCIAL CONFORMITY 
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This research undertakes a theoretical analysis and ex- 
perimental investigation of the phenomenon of social con- 
formity. A concerted effort is made to reunite the dichot- 
omized variables of personality and situational context by 
means of considering the individual’s habitual modes of 
construing situational conditions and interpersonal events. 

The theory and methods rest upon the assumption that 
the human individual organizes his experience systemati- 
cally through a process of conceptualization. This process 
is considered a matter of perceptual organization essen- 
tially similar to psychophysical perception. A situational 
event is considered as a multi-dimensional stimulus com- 
plex, and interpretation is considered as conceptual clas- 
sification of the stimulus by means of either continuous 
schemes (location in psychological space) or discontinuous 
schemes (categorization). Behavior is assumed to derive 
from the systematic organization of stimulus association 
(S-S) and stimulus-response (S-R) relationships constitut- 
ing the interpretational process. 

Social conformity behavior is subdivided into two 
classes: (a) behavior aimed toward gaining or retaining 
social approval, and (b) behavior aimed toward achieve- 
ment of personal success. Prerequisite interpretational 
processes are proposed and tested experimentally as 
follows: 

I. In order for approval-directed conformity to occur, 
the environmental situation must be interpreted as one in 
which the achievement of personal success is subordinate 
to the acquisition or retention of social approval. 

II. In order for achievement-directed conformity to 
occur, (a) the environmental situation must be interpreted 
as one in which modes of behavior presently employed are 
inadequate routes to desired goals, such that a new mode 
of behavior must be adopted, and (b) the social medium 
(other people present) must be interpreted as a reliable 
and valid source for directing future behavior. 
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‘Two test instruments were devised as methods for as- 
sessing interpretational processes. Two objective coding 
manuals for verbal sentence completions were designed, 
one concerned with the orientation or primary content of 
the completion either toward oneself and one’s behavior or 
toward other people, and the other with the basic structure 
of the completion in terms of perceived stability of oneself 
and other people. The second instrument was a direct 
scaling task in which interpretations of various events are 
rated along three dimensions: expectancy for success, 
readiness to modify behavior, and reference to oneself or 
to others for new behavior. 

A laboratory experiment was designed for observation 
of an individual’s actual social behavior under controlled 
conditions. A group atmosphere was simulated by a tape- 
recording and an auditory communication system, and the 
subject was required to perform a task (counting metro- 
nome clicks) in the simulated presence of two peers and 
the experimenter. Tape-recorded reports of the two simu- 
lated peers were heard by the subject on every trial prior 
to reporting aloud his own count. The task was designed 
to vary both task structure and discrepancy of the simu- 
lated reports from reality. 

The data verify the proposed theoretical analysis of 
conformity behavior and support the validity of verbal 
analysis and specific scaling tasks as methods for deter- 
mining the nature of interpretational processes, The ob- 
served behavior in the laboratory suggests certain effects 
of objective conditions (task structure and report dis- 
crepancy) upon conformity, but more importantly it indi- 
cates clearly the role of event interpretation in determin- 
ing behavior regardless of objective situational conditions. 

These processes are considered with respect to di- 
rective motivational systems, and the effects of learning 
and experience upon their derivation are suggested. Par- 
ticular implications of certain kinds of conformity for so- 
cial learning are discussed at length. 

The theoretical problems arising from this research 
are numerous, and the answers provided are tenuous at 
best. Nevertheless, the phenomena demonstrated should 
be directly relevant to several particularly critical prob- 
lem areas of social and interpersonal psychology. 
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SOCIOLOGY, GENERAL 


A CYBERNETIC THEORY OF SOCIAL CHANGE 
(Publication No. 24,942) 


Mervyn Leland Cadwallader, Ph.D. 
University of Oregon, 1958 


Adviser: John M, Foskett 


The road of any sociologist interested in the scientific — 
study of social change is not an easy one, for he has little 
more than old-fashioned and inadequate theory to work 
with. Two possible courses of action suggest themselves. 
Either existing theory can be combed for insights and 
testable propositions, or, a fresh attack can be tried 
through the construction of new theory. The recent emer- 
gence of general system theory and cybernetics suggested 
to the writer that a fresh approach might be profitable at 
this time. | 

In order to document the need for an alternative to 
existing theories of social change a chapter was devoted to 
an evaluation of the work of Karl Marx, William F. Ogburn, 
Arnold J. Toynbee, and Kingsley Davis. These theories 
were judged in terms of the extent to which they deal with 
the questions of the units, causes, rates, patterns, direc- 
tion, and spread of social change. They were also evalu- 
ated as to whether or not they met the criteria of good 
science. The shortcomings in each case were deemed 
serious enough to warrant making an attempt to construct 
new theory. 

The solution proposed in the study was to work with the 
perspectives, concepts, and propositions of general sys- 
tem theory and cybernetics. The former seeks to advance 
the development of a unifiéd science (and the individual 
sciences) by taking advantage of the problems and ideas 
“common to the various sciences. Cybernetics is a part of 
this new point of view, but is specifically concerned with 
the analogous communication and regulatory processes 
that are to be found in the biological, social, and mechani- 
cal realms. 

The main body of the study was an exposition of general 
system and cybernetic theory with especial emphasis upon 
those aspects of each that seem most relevant for the so- 
cial sciences. The mathematical theory of information 
was discussed and its limitations from the point of view of 
the sociologist were noted. The structural concepts of 
communication network theory and the dynamic mechanisms 
of positive and negative feedback were then developed in 
some detail. It was proposed that the concepts of infor- 
mation, input, output, transducer, channel, memory, feed- 
back, and program be used in the representation and analy- 
sis of social systems. 

A number of laws were introduced into the theory to ex- 
plain the self-organizing, self-regulating, purposeful goal- 
seeking behavior of social systems. Stability and ultra- 
stability were discussed and it was shown that the latter 
state depends upon the capacity for change. 
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Social organizations, conceptualized as communication 
systems, were classified as reproducing, non-reproducing, 
and mixed. It was shown that three different kinds of 
change processes can be deduced as characteristic of 
three types of organization. A model for the analysis of 
the innovative type of change, exhibited by the non- 
reproducing system, was presented in some detail with 
illustrations drawn from case studies of two industrial 
corporations. Sample hypotheses were derived from the 
model of innovative change. A variety of data gathering 
techniques and devices were suggested. 

In conclusion the cybernetic theory and its approach 
to the problem of social change was evaluated in the same 
terms as the theories of Marx, Ogburn, Toynbee, and 
Davis. While it has solved many of the thorny questions 
that have plagued sociologists much remains to be done. 
A program of field and experimental tests is the next 
necessary step in any further development of the cyber- 
netic approach to social organization and change. 
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RELATIONSHIP OF CONFLICTING ROLE 
EXPECTATIONS OF COLLEGE FRESHMEN 
AND FACULTY MEMBERS TO SOME ASPECTS 
OF PERSONAL DISORGANIZATION 
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(Publication No. 25,051) 


Harry Richard Dick, Ph.D. 
State College of Washington, 1957 


This study attempted to explain certain adjustment 
problems of college freshmen in terms of role conflict. 
Role conflict was defined in terms of conflicting expecta- 
tions on the part of freshmen and faculty members rela- 
tive to the academic aspects of the roles of “student” and 
“instructor.” 

Three hypotheses were tested: | 

1, Those students who exhibit role conflict will exhibit 

a greater degree of personal disorganization than 
will those students who do not exhibit such conflict. 


2. The greater the number of areas of conflicts, the 
greater will be the degree of personal disorganiza- 
tion. 


3. The role areas which contribute most to personal 
disorganization are also those areas in which there 
is most ambiguity in faculty expectations. 


Questionnaire data was obtained from random samples 
of 103 freshmen and 107 members of the resident instruc- 
tional staff at the State College of Washington. Eight 
scales were developed by means of scalogram analysis and 
the Israel Alpha technique, with each scale referring toa 
specific role area. The following role@reas were selected: 
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A. Instructor Role 


1, Personal Relationships with Students 
2. Consideration for Students 

3. Teaching Skills and Effectiveness 

4. Objectivity in Grading and Evaluation 


B. Student Role 


1. Studiousness 

2. Personal Academic Responsibility 
3. Maturity in Classroom Demeanor 
4. Academic Integrity 


Frequencies of students and faculty in the various scale 
ranks served as a basis for defining faculty norms and 
for dichotomizing students into “conflict” and “non- 
conflict” groups. Scale ranks with the heaviest concentra- 
tion or faculty frequencies were taken as an expression of 
faculty norms. Students in these particular scale ranks 
were considered as not in role conflict; students in the re- 
maining ranks were regarded as being in role conflict. 

Four personal disorganization variables were con- 
sidered. Three of these--“Satisfaction with College,” 
“Relationship with Instructors,” and “Vocational Adjust- 
ment” --consisted of Guttman type scales. The fourth, 
“Relative Academic Achievement,” consisted of a ranking 
of students in terms of their academic achievement, as in- 
dicated by grade-point average, in relationship to their 
academic potentiality, as indicated by their total score on 
the American College Entrance exam ination. 

An index of disproportionality was used as a measure 
of the relationship between role conflict and personal dis- 
organization, and the statistical significance was deter- 
mined by the test of significance of the difference between 
proportions. Some support was found for hypothesis 1 in 
that nine of the 32 possible correlations were statistically 
significant and supported the hypothesis. Only one statisti- 
cally significant correlation was contrary to the hypothesis. 

To test hypothesis 2, students were ranked according 
to the number of times they were in conflict in the eight 
role areas, and these findings were correlated with the 
disorganization variables by use of an index of order of 
association. The hypothesis was supported in the correla- 
tions of three of the four variables. Poorer relationship 
with instructors was the type of disorganization most 
closely related to role conflict. Students with greater num- 
ber of conflicts also were less satisfied with college and 
exhibited poorer vocational adjustment. No support for the 
hypothesis was found in the case of the variable “relative 
academic achievement,” 

The rank-correlation method was used to test hypothe- 
sis 3. The role areas were ranked as to role ambiguity by 
an index of dispersion, and ranked as to their degree of 
contribution to personal disorganization according to the 
number and size of statistically significant correlation 
values. The hypothesis was rejected on the basis of a cor- 
relation value of -.60. The finding actually suggested the 
possibility of a relationship opposite to the one hypothe- 
sized. 

In general there was evidence that students who are in 
disagreement with faculty norms manifest a greater degree 
of personal disorganization, particularly in the form of 
poorer relationships with instructors. 
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The dissertation is an exploratory study of the cor- 
relates of upward social mobility among a sample of suc- 
cessful unmarried career women in a southern metropoli- 
tan city. The study was intended partially to test a number 
of largely unverified hypotheses in the current literature 
of the social sciences. 

The rags to riches theme, which has been called “The 


American Dream,”* has long loomed large in the minds of 


Americans. However, it has often been dismissed rather 
lightly as a natural and desirable part of the workings of 
a democratic, open-class society. 

In contrast, some of the literature of the social sci- 
ences regarding upward social mobility has viewed the ex- 
perience as a somewhat traumatic one for the individual, 
growing out of neurotic drives and resulting in further 
neurotic tendencies.” This study was intended to test that 
general hypothesis and other related theories. 

The basic plan was to compare a selected group of mo- 
bile persons with a selected group of non-mobile persons 
with respect to a number of factors thought to be asso- 
ciated with upward social mobility. The groups were kept 
as homogeneous as possible in regard to such major vari- 
ables as marital status, sex, and occupational status, so 
that statistically significant differences between the two 
groups could be assumed to be associated with upward mo- 
bility. The sample included sixty outstanding unmarried 
career women now living in one city, Montgomery, 
Alabama. 

Respondents were divided into mobile and non-mobile 
sub-samples on the basis of the comparison of the re- 
spondent’s occupational status with the occupational status 
of her father. Occupational status was reduced to numeri- 
cal scores suitable for comparisons by use of a method 
developed by Cecil C. North and Paul K. Hatt.*° The method 
was based on ratings of occupations made by a cross sec- 
tion of the American population during interviews con- 
ducted by the National Opinion Research Center. Persons 
interviewed were asked to evaluate ninety different jobs at 
all status levels by giving their “own personal opinion” of 
the “general standing” of each job. Possible ratings were 
5 (excellent), 4 (good), 3 (average), 2 (fair), and 1 (poor). 
Final rating of each job was the average of the individual 
ratings made by all persons interviewed. The resulting 
averages were reported on a scale ranging from 20 to 100. 

In this study the North-Hatt ratings were used for oc- 
cupations listed in that scale. Scores of other occupations 
were based on ratings made by twenty persons, ten so- 
ciologists now living in Alabama and ten residents of 
Montgomery. As in the North-Hatt scale, final average 
ratings had a possible range of 20 to 100. 

The sample was comprised of women whose occupa- 
tions had ratings of 75 or more. A mobile person was de- 
fined as one whose occupational rating exceeded that of 
her father by more than ten points. A non-mobile person 
was defined as one whose occupational rating exceeded 
that of her father by ten points or less, or whose rating 
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was lower than that of her father. The sample included 27 
mobile women and 33 non-mobile. Occupational ratings of 
the mobile respondents were an average of 26.0 points 
above the father’s occupational rating, while ratings of 
non-mobile respondents were an average of 1.8 points be- 
low the father’s rating. 

The research was done through intensive personal in- 
terviews, guided by a schedule composed largely of broad 
open-end questions. Factors studied were based upon hy- 
potheses found in the current literature of the social sci- 
ences. The variables fell into three major categories: 

(1) presumed causes of upward social mobility, (2) pre- 
sumed effects of upward social mobility, and (3) steps and 
methods in achieving high status. 

The basic underlying hypothesis was that upward social 
mobility frequently is at least partially inspired by emo- 
tional drives generated by unsatisfactory early primary 
group relations, and that mobility leads to further deterio- 
ration of primary group relations with accompanying neu- 
rotic symptoms. The early primary group relations would 
have been characterized by a lack of genuine affection from 
others and by a series of humiliating experiences which 
wounded the child’s self-esteem. 

Accordingly, in attempting to isolate presumed causes 
of upward social mobility, the major emphasis was upon 
early primary group relations. Three possible alterna- 
tives to the explanation of mobility in terms of deep-rooted 
_ personality factors also were studied as thoroughly as 
possible. They were that upward mobility can be attributed 
largely to (1) superior intelligence, (2) high vitality, or 
(3) chance. 

Among the possible conditioning factors, statistically 
significant differences between the mobile and non-mobile 
groups were found only with respect to certain types of 
early primary group relations. A significantly larger pro- 
portion of mobile women had had a series of humiliating 
experiences which had apparently wounded their self- 
esteem and led to an intense desire to prove their personal 
worth both to themselves and to others. Larger propor- 
tions of mobile women had experienced rejection by the 
general community and an at least partial rejection by 
parents who had showed favoritism toward a sibling or sib- 
lings. Marked parental preference for a sibling or siblings 
was reported by 56.0 per cent of the mobile women, but by 
only 27.3 per cent of the non-mobile (C.R.--2.32). The 
percentages of those who had experienced relatively com- 
plete rejection by the general community were 20.0 for 
mobile women and 0.0 for non-mobile (C.R.--2.50). 

One further specific indication of a lack of the affection 
apparently necessary for emotional security in our society 
was found among mobile women. A significantly larger 
proportion of mobile respondents rated their attachment 
to parents during childhood and adolescence as “less than 
average.” Answers to the question appear in Table I. 

In attempting to determine the effects of upward social 
mobility, attention again was focused upon primary group 
relations. It was assumed that relative social isolation 
would result from the already existing incapacity to achieve 
satisfactory primary group relations, and that that inca- 
pacity would be further encouraged by movement through 
different class sub-cultures with divergent standards and 
customs. 

In general, findings indicated that mobile women are 
more socially isolated than non-mobile. Mobile women 
had fewer intimate friends, fewer long-lasting friendships, 





Table I, Self-rating of Degree of Attachment to Parents 
_ during Childhood and Adolescence by 58 Career Women 





Percentage of Percentage of 
Mobile Women | Non-mobile Women 
N = 25 N = 33 


More than average* 36.0 60.6 
33.3 
Less than average** 36.0 6.1 


* C.R.--1.92 
** C.R.--2.24 


Self-rating 
of Attachment 





Average 28.0 











and a greater amount of conflict with parents in selected 
areas of belief or behavior. The statistics appear in 
Tables II and UL 


Table Il Number of Intimate Friends Reported 
by 60 Career Women 





Non-mobile 
Women 
N = 33 


Mobile Women 


Item NS 27 





Mean number of intimate 
friends* 8.9 17.8 


Mean number of intimate 
friends in Montgomery** 5.6 9.4 


Mean number of friend- 
ships of more than five 
years duration*** 


* C.R.--3.21 
* * C.R.--3.72 
*** C.R.--3.50 











In an attempt to find at least crude indications of neu- 
rotic tendencies, each respondent was asked for a descrip- 
tion of her psychosomatic or similar ailments and for a 
self-rating of happiness during adulthood. A significantly 
larger proportion of mobile women did have relatively 
severe psychosomatic symptoms of types generally re- 
garded as emotionally based. The percentages were 32.0 


Table III Incidence of Serious Conflict with Parents in 
Four Areas of Behavior Reported by 58 Career Women 





Percentage Reporting Conflict 
Mobile Women| Non-mobile Women 
N= 25 N= 33 


Religion 16.0 3.1 
Politics 20.0 12.1 


Respondent’s career* 40.0 18.2 





Area of Behavior 





Respondent’s 
personal conduct** 40.0 12.1 


* C.R.--1,82 
** C.R.--2.47 











for mobile women and 9.1 for non-mobile (C.R.--2.10). No 
one in the non-mobile group had more than one type of psy- 
chosomatic illness, while in the mobile group half of those 
with such complaints had more than one type of disorder. 
Self-ratings of happiness during adulthood did not show 
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statistically significant differences between the mobile and 
non-mobile groups. It is perhaps noteworthy, however, 
that the answers of both groups had a more or less normal 
distribution and did not show the heavy majority of “very 
happy” ratings given by married women in the various 
marriage prediction studies.* The marriage prediction 
studied, of course, are not entirely comparable, since the 
rating referred only to the happiness of the person’s mar- 
riage. The percentages of various answers given by re- 
spondents in this study appear in Table IV. 


Table IV. Self-ratings of Happiness during Adulthood 
by 58 Career Women 





Percentage of 
Mobile Women Non-mobile Women 
N = 25 N= 33 


Very happy 16.0 33.3 
Happy 48.0 30.3 
Average 20.0 30.3 
Unhappy 12.0 6.1 
Very unhappy 4.0 0.0 


*Differences between mobile and non-mobile groups 
were not statistically significant. 


Percentage of 
Rating 














Replies to several questions hinted that successful 
careers are more likely to be major ends rather than- 
second-choice substitutes for marriage among mobile than 
among non-mobile women. A significantly larger propor- 
tion of mobile respondents indicated a desire to continue 
working in the event of marriage, and among those pre- 
viously married and now widowed or divorced, a signifi- 
cantly larger proportion of mobile women actually did con- 
tinue working during marriage. Percentages indicating a 
desire to continue careers in the event of marriage were 
51.9 for mobile respondents and 27.3 for non-mobile 
(C.R.--2.00). Of the women previously married, 75.0 per 
cent of the mobile and 8.3 per cent of the non-mobile con- 
tinued working while married (C.R.--3.10). 

No significant group differences were found regarding 
steps and methods in achieving high-status position. 

In summary, the evidence indicated that upward social 
mobility is likely to be an outgrowth of basically neurotic 
drives resulting from unsatisfactory early primary group 
relations that have wounded the self-esteem, and that mo- 
bility leads to a continuation of superficial, impermanent 
primary group relations and other overt manifestations of 
emotional maladjustment. 90 pages. $2.00. Mic 58-472 
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TABLES OF WORKING LIFE FOR WOMEN 
(Publication No. 23,417) 


Stuart H. Garfinkle, Ph.D. 
The American University, 1958 


This dissertation is an effort to develop techniques to 
measure the effects of various demographic factors on the 
work life patterns of women and to measure the average 
remaining length of working life for women. 

The stationary life table population for women from 
standard life tables is the basic tool for this study of work 
life patterns. This stationary population is classified, 
within each age, into single and ever-married women. 
Ever-married are classified first into those living with 
their husbands and all other married women--called “other 
marital status.” Secondly, ever-married women are clas- 
sified into those who have never had a child--called 
“never-mothers”, those with children under 5 years of age 
and those with children 5 years of age and over. Labor 
force participation rates for each of the marital-child 
status classifications are applied to the corresponding 
population groups to obtain a stationary female labor force. 
These tables provide a sort of demographic life and labor 
force history for the hypothetical 100,000 girl babies used 
in the stationary population. 

In addition to the stationary population and labor force, 
labor force entry rates have been developed which are as- 
sociated with age, children reaching school age, and sepa- 
ration from a husband. Rates of labor force separation 
have been developed associated with age, marriage, birth 
of a child, and death. | 

A measure of the average remaining years of work 
life for the female population has been developed for all 
women, single women, married women and women in other 
marital status. The average remaining years of work life 
for women at work has been estimated for all women over 
90, single women who remain single, and for women, mar- 
ried once, living with their husbands, who have never had 
a child. 

All of these data have been developed from Census and 
Vital Statistics data for the United States for 1950 and 
1940. The dissertation describes the methods of deriving 
the Tables of Working Life for Women and the limitations 
of the study. It also indicates certain areas in which the 
results were inadequate. 61 pages. $2.00. Mic 58-473 
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ROLE CONSENSUS AND DISHARMONY 
IN HOSPITAL WORK GROUPS 


(Publication No. 24,661) 


John Eugene Haas, Ph.D. 
University of Minnesota, 1957 


Analysis of the literature shows considerable ambiguity 
in the use of “role” and “position” for intra-group analy- 
sis. A conceptual formulation is developed in which both 
terms are Clarified and shown to be complementary. 

Role is defined as a cluster of normative specifications 
for the behavior involved in a unit of social interaction. 
Such units of social interaction refer to the different sets 
of interaction patterns that can be seen in intra-group be- 
havior. For example, in a classroom situation the inter- 
action between teacher and student has a characteristic 
repetitiveness about it. This pattern is referred to as a 
unit of social interaction. The normative specifications 
for that unit stipulate how each person ought to act toward 
the other, i.e., the rights and obligations considered in- 
cumbent on each person. So a role is made up of these 
normative specifications for behavior. 

Role conception refers to the understanding or image 
that a person has of a role. The extent to which two or 
more persons have an identical conception of a role or 
roles is referred to as their role consensus. Such con- 
sensus may differ in degree. 

When role consensus among group members is low, 
disharmony within the group is expected. That is, to the 
extent that one or more members conceive of one or more 
roles in a divergent way, there will be a lack of “meshing” 
in the interaction. The pattern of interaction which one 
person tries to initiate will not be accepted by some of the 
others because they have ‘their own ideas” and are them- 
selves trying to initiate conflicting or at least different 
patterns of interaction. Such a situation is expected to pro- 
duce annoyance, irritation or frustration from the various 
participants. This annoyance is expected to be reflected 
in disharmonious relations among group members. 

Four measures of disharmony were used: 1) a socio- 
metric test; 2) a role performance rating scale; 3) a scale 
measuring satisfaction with the group; and 4) a tabulation 
of overt friction events. A role conception inventory was 
developed for measuring role consensus. 

The specific hypotheses used were: 

1) For any dyad within a group which persists over 

time, low consensus in role conception is directly 
related to low sociometric choice. 


2) For any dyad within a group which persists over 
time, low consensus in role conception is directly 
related to low performance ratings. 


3) For any person who interacts within a group which 
persists over time, low consensus viz a viz the other 
group members will be directly related to expressed 
dissatisfaction with the group as a whole. 


4) For any group which persists over time, low con- 
sensus is directly related to high friction. . 


The study involved 198 persons on ten stations in two 
metropolitan hospitals. Each station was treated as a 
separate group and all computations dealt with persons 
within the group only. All of the data were gathered 
through the use of questionnaires except for the data on the 





prevalence of friction events. This information was re- 
ported during an interview with each subject. 

In general the findings lend support to the hypotheses. 
The data show the relationship in the expected direction 
in all but one out of thirty tests. In twenty-one cases the 
relationship is significant at the 5 per cent level of con- 
fidence or above. 

The study: 1) Clarifies conceptualization of role, po- 
sition, and role conception for the analysis of intra-group 
behavior; 2) Shows that the refined conceptualization can 
be readily and fruitfully used in research; 3) Tested and 
found support for a segment of role theory; 4) Demon- 
strated that a relatively untried instrument, the role con- 
ception inventory, offers considerable promise as a re- 
search instrument. 178 pages. $2.35. Mic 58-474 


AN APPLICATION OF URBAN TYPOLOGY 
BY CLUSTER ANALYSIS TO THE 
ECOLOGY OF TEN AMERICAN CITIES 


(Publication No. 24,599) 


Earle Hector MacCannell, Ph.D. 
University of Washington, 1957 


This study is designed to examine the conceptual basis 
for the observed differences among urban sub-areas, or 
urban types, and to test the general applicability of cluster 
analysis as a method of delimiting and describing the 
areas. In addition, a method of making the application of 
the cluster analysis method objective and adaptable to the 
use of high speed calculating equipment has been outlined. 

The conceptual basis of urban typology was related to 
the general concept of space and dimensionality. Census 
tracts were chosen as social units and an empirical evalu- 
ation of a large number of demographic and economic 
variables by the method of cluster analysis provided a set 
of three approximately independent dimensions of social 
space. The coordinates of each census tract in each of ten 
selected American cities were computed for each of the 
three dimensions. These coordinates provided the basis 
for clustering the census tracts into groups of tracts that 
were near each other in social space. By plotting the lo- 
cations of these groups, or social areas, on maps of the 
cities, the sub-areas of each of the ten cities were de- 
limited. The variables that determined the empirical di- 


mensions were used to describe the characteristics of 


each of the social areas. 

The analysis showed that the cluster analysis method, 
using standard base norms, was able to differentiate so- 
cial areas in each of the ten cities which were included in 
the study. The social areas were highly consistent with 
respect to the occurrence of typical and atypical types in 
all of the cities. Unique characteristics of the cities ap- 
peared as patterns of atypical social area types. The 
method proved to be generally applicable for the purpose 
of delimiting and describing urban types in the cities in- 
cluded in the study. 

In the process of analyzing the ten cities, considerable 
data were derived and presented which invite further re- 
search and analysis. Comparative studies can be related 
directly to the findings of this research. 

The maps and charts for each of the cities which are 
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presented in Chapter V can be used directly for adminis- 
trative and planning purposes with respect to the particular 
ten cities which were included in this study. The detailed 
description of the method which is given in Appendix A can 
be used to develop comparable delimitations and descrip- 
tions of social areas in other cities. 

215 pages. $2.80. Mic 58-475 


THE CONSTRUCTION OF AN INSTRUMENT FOR 
THE MEASUREMENT OF SOCIAL WORKER 
ATTITUDES ASSOCIATED WITH APTITUDE 

FOR INTERPERSONAL RELATIONSHIPS 


(Publication No. 23,944) 


Anne Winslow Oren, Ph.D. 
University of Minnesota, 1957 


Adviser: John C, Kidneigh 


This study concerns the development of an objective 
instrument to aid in evaluating social attitudes and in- 
ferentially, aptitude for interpersonal relationships in so- 
cial work, a factor which is one of several considerations 
in selection for graduate social work education. 

The investigation involved examination of one facet of 
interpersonal relationships: known and measured opinions 
of social workers toward people and social situations from 
which attitudes are inferred. From attitudes, behavior is 
inferred which is associated with interpersonal relation- 
ship aptitude. It was assumed that aptitude might be pres- 
ent if appropriate attitudes are present. 

The major problem was finding the difference between 
two contrast groups of social workers in measured opinion 
toward people and social situations. The basis of con- 
trast was superior and poor interpersonal relationships 
in connection with job function and colleagues. 

Literature was surveyed on concepts of attitudes; 
methodology of attitude measurement; attitude research 
in allied fields; research on selection for social work. 

No published reports were found whose purpose was iden- 
tical with this study. 

The constructed instrument contained 184 opinion state- 
ments whose ideational content was derived from twenty- 
two statements of social work principles and values agreed 
upon by social work “experts” as expressing basic pro- 
fessional values. The instrument was administered to 100 
social workers, fifty in each contrast group. Selection of 
subjects was based on expert judgment of social agency 
executives and social work educators. 

Responses from each group for each item were com- 
pared by the use of nomographs and tetrachoric tables. 
Those not statistically significantly different were dis- 
carded, leaving 59 items. 

A scoring system based on item weighting according 
to measure of differentiation was devised. Mean inventory 
scores using the 59 weighted items for the two groups 
yielded a critical ratio of 9.8, a significance level greater 
than .001. Skew tendency for each group was in opposite 
directions. 

Uncontrolled variables of sex, age, marital status, so- 
cial work education and experience, job function, and pub- 
lic or private agency employment were compared with in- 





ventory scores within each group. These analyses yielded 
no statistically significant differences. 

Validity is supported by: 

1. Logical evidence of item content relationship to 
agreed upon social work principles and values. 

2. External criteria, involving inventory administra- 
tion to ten social work educators who responded to items 
as they thought they should be answered. Faculty re- 
sponses accorded with the “superior” group on 57 of the 
09 items. | 

3. The empirical process of item analysis, whereby 
items were discarded which did not significantly differ- 
entiate between the two groups. 

Reliability was determined by split-half method and 
the Spearman-Brown prophecy formula, yielding a result 
r= .93. Use of the test-retest method in a follow-up study 
on three groups (first and second year graduate students 
in social work and an undergraduate social work class) re- 
sulted in reliability coefficients of .87, .90, and .89 re- 
spectively. 137 pages. $2.00. Mic 58-476 


AN EMPIRICAL EVALUATION OF SOCIAL 
AREA ANALYSIS IN HUMAN ECOLOGY 


(Publication No. 24,605) 


Maurice Donald Van Arsdol, Jr., Ph.D. 
University of Washington, 1957 


This research represents an empirical test of a typo- 
logical system developed by Eshref Shevky and his as- 
sociates. The Shevky group has attempted to delimit so- 
cial area types within a framework of a small number of 
census tract measures which they regard as having high 
theoretical significance. Their research involves the 
differentiation of social areas in terms of basic dimensions 
defined by Shevky as social rank, urbanization, and seg- 
regation. 

In the present research, special emphasis is placed on 
the following limitations of the Shevky system: First, it 
has not been demonstrated that indexes of social rank, 
urbanization, and segregation apply to a wide range of 
American cities; second, weights have not been specified 
for the census tract measures comprising the indexes; 
and third, the dimensions and social area types have not 
been shown to be more predictive of other census tract 
phenomena than different schemes of census tract classi- 
fication. 

The first task of the research was to determine if the 
Shevky census tract measures from a pattern consistent 
with the structure of the dimensions described by Shevky. 
Ten representative cities were selected for analysis. The 
Shevky description was tested first for a model of urban 
society, as represented by the ten cities combined. A 
factor analysis of the census tract measures showed that 
the Shevky description applied to the combined cities. 
Factor analysis techniques also were applied to each sepa- 
rate city to test the structure of the measures and di- 
mensions. The Shevky description applied to five cities, 
but in five other cities the structure of the measures and 
dimensions did not conform to the Shevky pattern. For the 
“deviant” cities, two different models of the measures 
and dimensions were developed and verified by factor 
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analysis. The internal structure of American cities was 

found to vary by regions, and the Shevky system of social 
area analysis, as now formulated, does not have the em- 

pirical generality previously claimed. 

The second problem of the research was that of deter- 
mining weights for the Shevky census tract measures. 
Three kinds of urban typologies were constructed for the 
measures; the first typology was based on factor score 
weights unique to the separate cities; the second typology 
was based on factor score weights derived from an analy- 
sis of the combined cities; and the third typology was 
based on the Shevky computational procedures. For the 
first two typologies, different patterns of factor score 
weights were found for the different city models verified 
by the factor analyses of the census tract measures. When 
dimensional index scores were constructed for the typolo- 
gies, important differences were found with reference to 
the three different models of cities verified by the factor 
analyses, but for the average of the cities, there was a 
high degree of relative agreement on the scores for the 
same dimensions of the different typologies. Social area 
type scores were determined for each typology, and agree- 
ment scores as to the social area type placement of census 
tracts were computed between the typologies. Low agree- 
ment scores were found between the three typologies for 
the ten cities. 

The third problem of the research was concerned with 
the predictive ability of the measures, dimensions, di- 
mensions in combination, and social area types of the three 
typologies. For the ten cities, the typologies were con- 
sidered as predictive measures of spatial stability and of 
the aged population. The best and most consistent predic- 
tions of these criterion measures were on the basis of so- 
cial area types, and the first typology was 4a better and 
more consistent predictor of the criterion measures than 
the typology based on the Shevky combination of measures 
and dimensions. 

The analysis indicated that the internal structure of 
American cities is different than that assumed by the 
Shevky theory, and that there are significant regional dif- 
ferences in the internal structure of cities. Further con- 
sideration of the internal structure of cities as related to 
the regions in which cities are located might provide a 
more complete test of the Shevky system than now is pos- 
sible. 193 pages. $2.55. Mic 58-477 


SOCIO-ECONOMIC AND ETHNIC AREAS 
OF SYRACUSE, NEW YORK 


(Publication No. 24,139) 


Charles Vert Willie, Ph,D. 
Syracuse University, 1957 


This analysis tests three major theories of urban or- 
ganization. The ecological organization of Syracuse in 
1950 is analyzed according to the concentric circle, the 
sector, and the multiple nuclei theories of urban structure. 
Also an analysis is made of the distribution of occupa- 
tional, educational, and age characteristics throughout the 
city. 

Census tabulations are the chief source of data and 
census tracts are the basic units of analysis. Socio- 





economic and ethnic areas are delineated. Then population 
and housing characteristics are analyzed according to their 
distribution within these areas. Socio-economic areas are 
obtained by grouping tracts with similar index scores. The 
composite index consists of rental, home value, house type, 
occupation, and education measures. Ethnic areas are ob- 
tained by grouping those tracts in which the observed per- 
centage of an ethnic group is three or more times greater 
than the expected. Six socio-economic areas are deline- 
ated, and areas for six ethnic groups are outlined—Irish, 
German, Russian, Polish, Italian, and Negro. 

The present area of the city--approximately 25 square 
miles-- was about 40 percent settled at the close of the 
nineteenth century. Growth and expansion of Syracuse 
have been closely associated with four factors: (1) topo- 
graphical features, (2) periods of economic prosperity, 

(3) periods of economic depression, and (4) major world 
wars. Most rapid expansion of this city occurred during 
the decade of 1920, reaching a peak in 1927. The city is 
dichotomized into old and new halves--the old consisting 
of pre-twentieth century dwellings and the new mostly 
consisting of post 1920 structures. 

Age of dwelling structure, land use and land evaluation 
(listed in order of their importance) appear to have an as- 
sociation with level of status. The modest association be- 
tween socio-economic status and land evaluation is a sig- 
nificant finding of this study. 

Three socio-economic areas extend from the center of 
the city to its periphery. All six areas touch the periphery 
in one or more census tracts. Syracuse, therefore, has 
grown into a pattern of sectors. Instead of encircling the 
city, each socio-economic area is associated with one or 
more geographic directional sectors. For example, the 
highest area is primarily an East Side development. The 
multiple nuclei of populations present at the beginning of 
the city diffused into a single unit as Syracuse expanded 
between 1825 and 1850, resulting in a single hub around 
which the city has grown. 

The population by occupational and educational charac- 
teristics is unequally distributed throughout the city. This 
kind of distribution was anticipated. Also population by 
age is unequally distributed throughout the city. For ex- 
ample, there are fewer persons than expected in all.adult 
age intervals below 35 to 40 years in the two highest socio- 
economic areas. Socio-economic area of residence and 
age hold a predictable correlation with each other. 

Most of the ethnic areas are located in the older half 
of the city, excepting one of the Russian foreign-born 
(Jewish) neighborhoods. There are more white collar 
workers and more home owners in the Jewish, Irish, and 
German areas. Their family income is also higher than 
that of families in Italian, Polish, and Negro areas. The 
fact that Russian, Irish, and German groups--different in 
national heritage and in religious background--are similar 
in the behavior of home buying when occupation and in- 
come are similar suggests that ethnicity may be less 
specifically related to the behavior of home ownership than 
occupation and income. How general is the applicability of 
this principle is not determined. 

It is concluded that the urban community should be 
viewed as an organization of physical, social and cultural 
systems, each system having several components. 

327 pages. $4.20. Mic 58-478 
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SOCIOLOGY, CITY PLANNING 


RECREATION PLANNING FOR LEISURE 
BEHAVIOR: A GOAL-ORIENTED APPROACH 


(Publication No. 23,595) 


Herbert Julius Gans, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Professor Martin Meyerson 


The Problem: To develop and apply a goal-oriented 
approach to public recreation planning, by which the city 
planner or urban policy-maker can advise on the allocation 
of limited resources on the basis of a priority-ranking of 
explicit community goals. The approach requires the de- 
termination of recreation goals, and the development of 
programs empirically tested to achieve these without un- 
desirable consequences for other goals, and consistent 
with the community’s resource situation. The data were 
gathered primarily through a re-analysis of existing liter- 
ature in recreation, recreation planning and city planning. 

Procedure, Results and Conclusions: The first six 
chapters analyze contemporary public recreation, in terms 
of the goals of three interest-groups: the suppliers of its 
facilities and programs, their users, and the community 
and its decision-makers who determine allocations. An 
institutional analysis shows that the stated goals of the 
suppliers reflect the recreation movement’s desire for 
user self-improvement through “constructive” leisure. 
The goals actually pursued seek to maximize specific fa- 
cilities for all ages under municipal administration and 
professional supervision--without evidence that these im- 
plement stated goals. | 

A survey of use studies dealing with the characteristics 
of users, and use patterns in playgrounds, recreation 
centers and parks, shows that these facilities appeal to 
only small proportions of all residents, and to a few spe- 
cific age groups. Moreover, user goals, though latent, 
vary from those the suppliers would have them seek. 
There seem to be few community goals for recreation. 
Polls and voting studies suggest a generally low level of 
community interest in public recreation. 

An analysis of actual policies of the suppliers demon- 
strates that these are combinations of major goals of 
users, suppliers and community decision-makers. The 
latter allocate limited resources among competing munici- 
pal agencies by gauging the intensity of community in- 
terest in their services. The suppliers must therefore 
maximize evidence of such interest. Consequently, they 
offer activities closer to user preferences than to their 
own goals for “desirable” leisure behavior. 

The remaining six chapters deal with recreation plan- 
ning. Current planning methods are analyzed for the im- 
plications of their reliance on “standards.” These are 
quantified statements of supplier goals, which neglect user 
and community goals as well as the recreation actually 
supplied, and are therefore inappropriate for application 
by the city planner. Moreover, the emphasis on self- 
improvement and middle class productivity implicit in the 
suppliers’ leisure concept and goals excludes too many al-. 
ternative forms of leisure to serve as the sole basis for 
community-wide recreation planning. User goals must 
also be considered. 

Goal determination, and empirically verifiable relation- 











ships in the goal-program-consequence triad can, how- 
ever, be substituted for planning standards. This is illus- 
trated by a number of models, each of which outlines some 
programs necessary for the achievement of a stated goal 
and the planning consequences that follow. Various user 
and supplier goals are employed in models, but major em- 
phasis is placed on describing recreation systems for 
various sets of user-publics, classified by such charac- 
teristics as age, socio-economic background, or regularity- 
non-regularity of public facility use. 

The community must synthesize goals to determine 
those for the allocation of public funds to recreation. The 
recommended synthesis would give primacy to user goals, 
but with more general community goals determining which 
user-publics had highest priority, and with supplier goals 
functioning in facility design. In practice, this would re- 
sult in an incremental, user-oriented public recreation 
system which reduces the gap between existing facilities 
and recreation needs as felt by the users, in line with 
community priorities and resources. 

Given the methodological and strategic difficulties of 
implementing an approach starting from goals, a feasible 
interim method is developed in which goals underlying 
current planning solutions are made explicit, so that un- 
desirable goals may be replaced within alternative pro- 
grams. 812 pages. $10.25. Mic 58-479 


SOCIOLOGY, FAMILY 


SOME CORRELATES OF SELECTED VALUE 
EMPHASES AMONG ADOLESCENTS AND 
DIFFERENCES BETWEEN 
ADOLESCENTS AND PARENTS 


(Publication No. 24,592) 


Marilyn Heilfron Graalfs, Ph.D. 
University of Washington, 1957 


The problem of this thesis was fourfold: (1) to identify 
the value emphases characteristic of adolescents and (2) 
the factors associated with differences in these emphases; 
(3) to ascertain the degree of their correspondence with 
parental values, and (4) to determine the factors corre- 
lated with differences in value emphases between parents 
and their adolescent offspring. 

Value emphases in three areas were selected for 
study: (1) heterosexual interest; (2) friendship choice; 
and (3) school work. Fifteen factors were related to dif- 
ferences in value emphases among adolescents themselves 
and between these adolescents and their parents. 

The population consisted of thirteen hundred ninety- 
nine adolescent youths in the seventh, eighth, and ninth 
grades of a junior high school located in a middle and 
upper-middle class neighborhood in an urban area. The 
findings of this study, then, are applicable to white, Prot- 
estant adolescents whose fathers are predominantly in the 
professional, managerial, and clerical occupational groups. 

The data for the study were secured by questionnaires 
administered to the entire student body by classroom 
teachers. Four types of data were secured: (1) the 
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individual’s responses to the items representing his value 
emphases; (2) the individual’s estimate of his parents’ 
opinions in each of the value areas; (3) information re- 
garding the factors hypothesized as being correlated with 
differences in value emphases among adolescents and be- 
tween adolescents and their parents; and (4) background 
data on the individual and his family’s socio-economic 
status. 

The findings of this study suggest several general con- 
clusions: 

1. Generalizations about the homogeneity of interests 
and values among adolescents should be accepted with 
caution. The evidence here indicates that variations exist 
even within a relatively homogeneous socio-economic 
class. It is recognized that only the early part of the 
adolescent period was studied, and that more investigations 
of adolescence during the entire period delimited by the 
definition in this study are needed. 

2. Generalizations about the presence of parental- 
revolt during the adolescent period or its absence among 
middle-class adolescents should also be accepted with 
caution. Enough agreement was found in this study to dis- 
pute the first generalization and enough disagreement oc- 
curred to raise questions about the latter contentiocz. It is 
admitted that undoubtedly more reliable information could 
be secured by direct interview with parents. 

3. The behavior and attitudes of and degree of inter- 
action with both parents and one’s peers seem to play a 
role in determining the value emphases of adolescents and 
the presence or absence of parent-youth conflict. Nothing 
in the data indicates that the adolescent’s attitudes are 
molded exclusively by either group. 

These conclusions suggest that perhaps more attention 
should be directed toward delineating sub-groups within a 
given adolescent society in an attempt to see if certain 
value emphases “hang together” and are accompanied by a 
syndrone of social-psychological characteristics of the 
individual, the peer group in which he has membership, 
and his parents. 208 pages. $2.70. Mic 58-480 


THE PARENTAL PREFERENCES OF 
KITSAP COUNTY YOUTH 


(Publication No. 24,594) 


Donald Paul Irish, Ph.D. 
University of Washington, 1957 


This dissertation concerns the parental preferences of 
adolescent youth in a large and representative population. 
The problem: (a) under what familial conditions do teen- 
age boys and girls favor their mother? their father? or 
feel equally affectionate toward both? (b) Which categories 
of sex, age, religion, socio-economic status, situation of 
residence, family size, domestic harmony, parent-child 
bonds tend to be associated with each preference pattern? 
(c) What theoretical orientation and formulation best seems 
to account for the associations and divergencies ? 

Prior to the analysis of the data, the relation of psy- 
choanalytic theory to sociology is discussed, stressing the 
Oedipus complex. Some factors related to parental pref- 





erence patterns among pre-literate peoples are delineated. 
The research literature concerned with parental prefer- 
ences is reviewed--summaries of empirical, quantitative 
studies published by thirty-eight different researchers 
during the past thirty years. A similar survey of the lit- 
erature is included for studies focused on the relationships 
of step-children to their parents. The geographic, eco- 
nomic, demographic, ecological, and social characteris- 
tics of the County involved are presented. 

The information-gathering instrument was a pre-tested 
questionnaire of over seventy items, coded for IBM proc- 
essing. It was administered by classroom teachers to the 
students present in most of the classrooms of the seven 
public junior and senior high schools in Kitsap County, 
Washington on February 18, 1953. There were 4685 re- 
spondents, or 85.3 percent of those attending those schools 
on that day. 

Over sixty hypotheses were tested statistically for 
those children living with both natural parents, for those 
living with a step-parent and a natural parent, and for the 
two groups contrasted. 

The characteristics of those adolescents who tend to 
“feel the same” toward both parents more often are: boys; 
the younger; those with professional, managerial, or gov- 
ernment workers as fathers; the less orthodox in re- 
ligion; those who feel that neither parent discriminates 
among siblings or rejects them as subjects; those whose 
personal happiness and parental happiness are higher; 
those whose parents do not manifest specified undesirable 
behaviors; those whose parents are deemed to provide 
adequate love, understanding, companionship, intimacy; 
those who have numerous chums of both sexes. When a 
parental preference is expressed, children of both sexes, 
in many ways, more often prefer the mother. The girls, 
contrasted with the boys, exhibit greater variability in 
their range of reactions, stronger intensity, poorer ad- 
justment, greater fragility in relationship to parents. The 
young people of each sex, when contrasted, tend to identify 
more often with the parent of their own sex. No signifi- 
cant religious differences were found. 

Step-daughters more often express a preference than 
do step-sons. When a preference is felt, chilcven of both 
sexes more often prefer their biological parent, of which- 
ever sex, and increasingly do so with age. Both sexes 
tend to feel equivalence more often when the step-parent 
is of their own sex. The less happy the home, marriage, 
and the respondent is felt to be, the more often is a pref- 
erence expressed, usually for the natural parent. Those 
step-children of both sexes, more often girls, who feel 
that discrimination or rejection is exhibited more often 
accuse the step-parent. Step-children attribute the greater 
influence to their natural parents and more often wish to 
emulate them. 

Finally, step-children more often express a parental 
preference than do those with both natural parents. Step- 
children, more often than do birth children, feel one or 
both parents discriminate(s) against them or reject(s) 
them. 

In conclusion, a structural-functional theory of parent 
preferences is advanced as a more appropriate explana- 
tory conceptual framework than the Freudian. 

408 pages. $5.20. Mic 58-481 
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THE PREDICTION OF INTELLIGIBILITY 
FROM SELECTED MEASURES OF THE 
ARTICULATION OF YOUNG ADULT 
CEREBRAL PALSY SUBJECTS 


(Publication No. 24,736) 


Ernest J. Burgi, Ph.D. 
University of Pittsburgh, 1957 


The major objective of this study was to compare the 
intelligibility-predicting abilities of several complex and 
several simple measures of the consonant articulation of 
young adult cerebral palsy subjects. 

The predictor measures included articulation scores 
resulting from: (a) an index in which consonants are 
weighted according to their relative frequencies of occur- 
rence in initial, medial, and final word positions; (b) an 
index in which consonant sounds are weighted according to 
their relative frequencies of occurrence in speech, with 
equal weights assigned to the word positions in which the 
sound occurs; (c) a count of all the correctly produced 
single consonants and consonant blends; (d) a count of cor- 
rectly produced single consonants only; (e) a count of cor- 
rectly produced initial consonants; (f) a count of correctly 
produced medial consonants; (g) a count of correctly pro- 
duced final consonants; and (h) a count of the correct pro- 
ductions of the five consonants [p], [b], [m], [t], and[d]. 

The intelligibility criteria included scores from: (a) 
phonetically balanced word lists and (b) sentence lists. 

Tape-recorded speech samples were obtained from 
29 sugjects ranging in age from 17 to 49 years. These re- 
cordings were audited by five speech clinicians who evalu- 
ated each subject’s articulation ability and nine listeners 
who wrote down what they understood of each subject’s in- 
telligibility recordings. The reliability of articulation 
examiners and intelligibility test listeners was determined. 
The predictive ability of each articulation measure was 
evaluated by correlating each predictor with each cri- 
terion. Relationships among the predictors and between 
the criteria were investigated. 

Analysis of the data yielded the following results: 

1. Percentages of agreement among the articulation 
examiners was satisfactory, ranging from .80 to .91. Inter- 
listener reliability on both criteria measures was good. 
Average intercorrelations for word and sentence measures 
were .97 and .98, respectively. Because of greater diffi- 
cultire in scoring the sentences and because sentence 
scores can be predicted reasonably accurately from word 
scores, the word lists seem to provide the better criterion. 

2. Each predictor measure correlated significantly 
with both criteria. Most of the correlation coefficients 
were in excess of .86. One correlation, consonants |p], 
[b], [t], [m], [d], vs. word intelligibility, was of a lower 
magnitude, i.e., .68. It was found to be significantly dif- 
ferent from zero as well as significantly different from 
other correlations. With the exception of the test based 
on these five consonants, no one of the articulation meas- 
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ures shows any practical superiority over another, as far 
as predicting the intelligibility criteria is concerned. 
There appears to be no advantage to using the longer tests. 
High correlations among all the predictors support this 
conclusion. 

3. A strong relationship between word and sentence 
intelligibility measures is indicated by a correlation of .90 
between these measures. The ranges of scores on these 
two criteria measures are practically the same. The 
sentence scores are somewhat higher than word scores, 
but these differences are not as great as differences re- 
ported between word and sentence scores in other studies. 

4. The results of this study demonstrate the useful- 
ness of shorter tests for the prediction of intelligibility 
and measurement of group progress in research. No at- 
tempt is made to develop an ideal short test, but sugges- 
tions are presented for possible procedures in the search 
for such a test. 114 pages. $2.00. Mic 58-482 


A PRELIMINARY STUDY OF 
THE EVALUATIVE ACTS OF 
FUNDAMENTALS OF SPEECH STUDENTS 


(Publication No. 24,657) 


Paul Harrison Cashman, Ph.D. 
University of Minnesota, 1957 


Adviser: Dr. William S. Howell 


I, The Purpose 


The general purposes of this study are to determine: 
a) whether measurable changes occur in written student 
comments about student acts of speaking after speech 
training, and b) some of the types of changes that do oc- 
cur. The study develops reliable measures of content and 
applies them to free response written comments by stu- 
dents about filmed student talks viewed by the student 
critics, 


Il. The Method 


Two equivalent film samples, each consisting of five 
student speeches of three minutes each, were prepared. 
Three hundred seventeen Fundamentals of Speech students 
viewed one film sample before training and the other after 
training. Written evaluative comments were secured and 
subjected to content analysis. Ten coders, including the 
content analyst, divided the evaluations into “comments,” 
and judged each comment as a “delivery comment” or 
“content comment,” “favorable comment” or “unfavorable 
comment,” and as a “recommendation comment” or *non- 
recommendation comment.” After three reliability tests, 
the above categories were found to be over 90 per cent 
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reliable (reliability is expressed as percentage of agree- 
ment among the coders and percentage of agreement of the 
content analyst with the other coders.) The data were ex- 
amined to determine whether changes in student evalua- 
tions occurred after speech training. The Wilcoxon 
matched pairs-signed ranks test was used to determine 
the significance of those changes. 


Ill. The Results 


The following table summarizes the changes in evalua- 
tive acts made by the group of 317 students: 





Chances in 
100 the 
observed 
change is 
due to 
chance 


Direction of 
Change after 
Speech Training 


Change in Evaluative 
Behavior Observed 





Total comments Increase 6 


Percentage of 
delivery comments 


Percentage of 
favorable comments 


Percentage of 
recommendation comments 


Decrease 


Decrease 


Increase 





Men and women subjects, Speech 1 (classes meeting 
three hours a week) and Speech 5 (classes meeting five 
hours a week) classes, and high and low PRCS quartile sub- 
jects (those subjects receiving the higher and lower scores 
on the ‘Gilkinson Personal Report of Confidence as a 
Speaker inventory) were treated separately by the Wilcoxon 
method. On the basis of those results, differences between 
the above groups were suspected. However, chi-square 
comparisons of men and women subjects, Speech 1 and 
Speech 5 subjects and high and low PRCS scorers did not 
yield statistically significant differences. 


IV. The Conclusions 


On the basis of results, the following conclusions ap- 
pear to be indicated: 

1. Students in Fundamentals of Speech courses at the 
University of Minnesota increase significantly in the num- 
ber of comments after speech training. 

2. Students in Fundamentals of Speech courses at the 
University of Minnesota decrease significantly in the per- 
centage of delivery comments after speech training. 

3. Students in Fundamentals of Speech courses at the 
University of Minnesota increase significantly in the per- 
centage of recommendation comments after speech train- 
ing. 

4, Content analysis is a reliable and useful method of 
describing written evaluative comments by student critics 
about student acts of speaking. 

197 pages. $2.60. Mic 58-483 





THE PROFESSIONAL LEGITIMATE THEATER 
IN MINNEAPOLIS FROM 1890 TO 1910 
(VOLUMES I AND Il) 


(Publication No. 23,934) 


Audley Mitchell Grossman, Jr., Ph.D. 
University of Minnesota, 1957 


This study is a part of a long range project to compile 
a history of the theater in Minnesota from its beginnings 
to the present day. Source materials for this study were 
primarily newspapers and such programs for the period 
as remain. Additionally, the recently available scrap- 
books and papers of L. N. Scott, manager of the Metropoli- 
tan Opera House in Minneapolis as well as theaters in St. 
Paul and Duluth, were used. 

The purpose of the study is to examine the various 
facets of the theater in Minneapolis from 1890 to 1910 and 
attempt to present as accurate a picture as possible of 
what this theater was like and what it meant to the people 
who attended it. The study is divided into nine sections. 
They are: the historical setting, the theaters, the syndi- 
cate, fire laws, manners and morals, stock companies, 
visiting stars and plays, and conclusions. This organiza- 
tion was adopted in an effort to avoid strict chronological 
development and thus make possible the presentation of 
relationships which would be somewhat difficult under any 
other system. : 

At the beginning of the period, Minneapolis had four 
theaters catering to the professional legitimate drama: 
the Grand Opera House, the Bijou, the Lyceum (or Henne- 
pin), and the Pence. In 1910, the Bijou and the Lyceum 
remained with the addition of the Metropolitan Opera 
House and the Auditorium (the present Lyceum). The 
Grand dominated the first-class field during the first 
quarter of the period and was replaced by the Metropoli- 
tan. The latter continued to control first-class attractions 
until demolished in 1934. 

Minneapolis was not a great deal different from other 
cities of comparable size in its theatrical fare. Most of 
the great stars of the theater visited the city as wellasa 
good selection of road shows. L. N. Scott, manager of the 
Metropolitan, brought Minneapolis into the New York syn- 
dicate of Klaw and Erlanger in 1895 which both helped to _ 
get what attractions there were into the city as well as 
making the Metropolitan the town’s major playhouse. 

The turn of the century saw the introduction of “Sunday 
theater” to Minneapolis, a change which had been fought 
from practically every pulpit. Toward the end of the 
period, there were even local productions of religious 
drama, , 

The financial depression of 1893 had some effect on 
the theater, but it was considerably less than some pre- 
vious periods of unrest. Generally, the theater maintained 
a healthy financial base, despite relatively lean periods. 

In addition to the touring companies, Minneapolis main- 
tained several local stock companies during the twenty 
years. Among these may be mentioned the Jacob Litt 
Stock Company, the People’s Stock Company under W. E. 
Sterling, the Neill Stock Company of James Neill, the 
Richard Ferris Stock Company, the Ralph Stuart Stock 
Company, the Daniel Frawley Stock Company, the Christine 
Hill Stock Company, and the Jessaline Rodgers Stock Com- 
pany. Most of these groups performed at various theaters 
in the summer or at the Lyceum Theater. 
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The end of the first decade of the twentieth century saw 
the ascendancy of the motion picture and vaudeville, some- 
what to the damage of the presentation of plays. At the 
turn of the century, the theater could be considered one of 
the major forms of popular entertainment if not the major 
form. During the twenty years under study, more people 
attended the theater than for any comparable period before 
or since. 787 pages. $9.95. Mic 58-484 


A RHETORICAL STUDY OF THE 
GUBERNATORIAL SPEAKING OF 
FRANKLIN D, ROOSEVELT 


(Publication No. 24,724) 


Paul Jordan Pennington, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Waldo W. Braden 


This study considers the gubernatorial speaking of 
Franklin D, Roosevelt. It analyzes the background of the 
speaker, the physical aspects of his delivery, the prepa- 
ration of his speeches, the New York audience, and the oc- 
casions on which he spoke. It evaluates the 228 guberna- 
torial speeches in terms of the classical rhetorical con- 
cepts of invention and arrangement. 

Governor Roosevelt had three main goals: he wanted 
to be re-elected Governor; he wanted enactment of wel- 
fare legislation; and he wanted to be elected President. 

To gain support for these objectives, he spoke to the people 
of New York in his campaigns, on special occasions, over 
the radio, and on official occasions. In these speeches he 
specifically called for depression relief, state development 
of hydro-electric power, laws regulating the hours of 
women and children in industry, aid to widows, aid to or- 
phans, aid to crippled children, aid to the aged, reform of 
the state prison system, lowering of utility rates, tax re- 
duction for farmers, and more regulation of the banking 
industry. 

Roosevelt faced a state audience consisting of ten mil- 
lion urban dwellers and two million rural residents. In 
the depression years of 1929-1932, he met the problem of 
a million and a half unemployed urban workers with a pro- 
gram of experimentation that culminated in creation of the 
Temporary Emergency Relief Administration. The T.E. 
R.A. served as a pattern for later national relief measures. 

In his campaigns Roosevelt spoke in all the large cities 
and towns in the state, campaigning in 1928 largely on the 
record of social welfare achieved by Alfred E. Smith, al- 
though he did promise the farmers more aid. In his 1930 
campaign, public concern over the depression over- 
shadowed the issue of corruption in the Democratic ad- 
ministration of New York City and he won by the unprece- 
dented plurality of 750,000. ) 

Since the majority in the legislature was hostile to his 
program, Roosevelt directed his official speeches to the 
people. He soon discovered that the radio was his most 
effective weapon in enlisting the popular support needed to 
overcome the recalcitrant legislature. When he spoke at 
banquets, dedications, conventions, commencements, and 
commemorative exercises, Roosevelt stressed the simi- 
larities between his goals and those of the special interest 
groups he addressed. 





Roosevelt’s speeches were skillfully adapted to the 
immediate audiences. Although his arguments and his 
evidence contained some weaknesses, when combined with 
the other appeals, they served to persuade the voters. 

His ethical appeals were designed to prove to his listeners 
that he was their champion, and that the Republicans were 
blocking legislation the people wanted and needed. He 
appealed to his listeners’ senses of fair play when he 
asked them to urge their legislators to enact his pro- 
posals: he appealed to their desires for security with his 
welfare program; he appealed to the legislators’ desires 
to relieve distress in others when he asked for aid to the 
people. The speeches were usually organized on a logi- 
cal pattern. 

The most obvious measure of his effectiveness as a 
speaker was his success: he was twice elected Governor 
of New York, achieved most of his legislative goals, and 
finally, was elected President of the United States. 

317 pages. $4.10. Mic 58-485 


THE PUBLIC SPEAKING OF JOHN L. LEWIS 
(Publication No. 24,399) 


Richard M. Rothman, Ph.D. 
Purdue University, 1957 


Major Professor: N. B. Beck 


The purpose of this study was to analyze the public 
speaking of John L. Lewis to determine its effectiveness, 
its importance in his life, its characteristics, and the 
forces which molded them. Lewis’s speaking was treated 
chronologically, with ten speeches analyzed in detail. His 
labor speeches from 1922 to 1936 were considered first. 
Three political speeches of 1937, 1939, and 1940 were then 
considered. His skill in debating, opposition to the Taft- 
Hartley Act, and his occasional speaking were analyzed. 
The principal speaking situations investigated included 
radio, before governmental committees, union conven- 
tions, and Labor Day meetings. His lines of argument, 
logical and ethical proof, motive appeal, speech organiza- 
tion, style, delivery, preparation, and effectiveness were 
considered in the analysis. 

Lewis consistently argued that high union wages were 
necessary to maintain prosperity through a high level of 
consumption and production. In the 192-’s, he coupled this 
premise with one of no government intervention in labor- © 
management disputes but, when that proved unsuccessful, 
he abandoned it in favor of governmeiutal intervention in 
the early 1930’s. He further maintained that large-scale 
industry must be organized by industiial rather than craft 
unions. 

His logic, while usually sound, occasionally failed to 
meet the tests of validity. While his logical proof con- 
sisted more of argument than evidence in his speaking to 
large public groups, before governmental committees he 
often used statistical data and other evidence. 

Lewis used much ethical and pathetic appeal. Name- 
calling, loaded words, threats, and motive appeals to fear, 
loyalty, and pride were the principal constituents of his 
emotional proof. He frequently argued ad hominem. His 
ethical proof often identified himself and labor with 
strength, courage, and defiance of those who would oppose 
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them, linking himself and his cause with that which was 
elevated and his opposition with that which was debased. 

His brusque, straightforward, occasionally poetic style 
involved frequent Biblical and Shakespearean quotations 
and the unusual use of words. His orotund and sonorous 
vocal delivery and frequent use of gestures, while often 
effective, sometimes caused a negative reaction because 
of an over-emotional quality. 

His speaking was largely responsible for the formula- 
tion and success of the CIO and for a consequent increase 
in the strength of the AFL. Some labor historians regard 
the CIO’s acceptance of women, the Negro, the unskilled, 
and the immigrant into its ranks as more important than 
the part union prosperity played in maintaining our de- 
mocracy. Yet, while he won huge gains for the coal miners 
and others through his public speaking, his stubborn op- 
position to President Roosevelt and the government helped 
cause enactment of the Taft-Hartley Act, and caused his 
resignation as president of the CIO. 

His effectiveness resulted from his persistence and 
tenacity in fighting for the needs of labor‘as he saw them, 
- and in recognizing, dramatizing, and channeling those 
needs through emotional appeals which stirred the hearts 
of many of the millions at whom they were directed. | 

201 pages. $2.65. Mic 58-486 


THE EFFECT OF SUPPLEMENTARY 
PARENTAL CORRECTIVE PROCEDURES 
ON PUBLIC SCHOOL FUNCTIONAL 
ARTICULATORY CASES 


(Publication No. 24,357) 


William L. Shea, Ph.D. 
The University of Florida, 1957 


The purpose of this study was to evaluate the role of 
parents in public school speech therapy for children with 
functional articulatory defects. It attempted to discover 
what type of parents were willing to participate in a pro- 
gram of speech homework assignments, to what extent and 
for how long, what their reactions and those of their chil- 
dren were, and finally whether the children who received 
the supplementary parental teaching made significantly 
more speech improvement than a control group of children 
who did not receive the homework assignments. 

The subjects were fifty third-grade children in Dade 
County, Florida, who had been selected for public school 
speech therapy because of functional articulatory defects, 
but who had normal intelligence, normal hearing, and 
normal speech organs. Their parents were given an audio- 
metric test of hearing, the Revised Beta Examination of 
Intelligence, and the Bell Adjustment Inventory. 

Each child was tape-recorded while responding to a 
picture articulation test, and judgments of the recordings 
were then made by three expert judges. An articulation 
score based upon Kenneth Scott Wood’s table of relative 
values of consonant sounds was then computed for each 
child. 

The subjects were divided into a control and an experi- 
mental group. There were no significant differences be- 
tween the means of the two groups in the LQ.’s of subjects, 
articulation scores of subjects, or Beta I1.Q.’s of parents. 





In addition to their regular public school speech ther- 
apy, the children in the experimental group received at 
the end of their lesson each week, for sixteen consecutive 
weeks, a sealed envelope. In the envelope were speech 
homework assignments, explicit instructions for each 
day’s work, the necessary materials, and a form upon 
which the parents reported their practice activities for the 
week. The children in the control group received only the 
regular speech therapy in school. 

After the sixteenth lesson had been completed by the 
experimental group, recordings were made, and an articu- 
lation score was computed for the fifty children as before. 
A speech improvement score was computed for each child 
by subtracting the first articulation score from the sec- 
ond. These improvement scores were treated statisti- 
cally, with the application of a t-ratio to the difference 
between the means to determine whether either group 
made significantly more improvement than the other. 

The results of this particular study with these subjects 
indicated that the parents who responded to the request to 
participate tended to be somewhat above average in in- 
telligence, in educational background and in socio- 
economic status. According to the norms of the single in- 
strument employed, they were considerably above average 
in personal adjustment. There was a continuing decrease 
during the experiment in the number of parents reporting 
and in the number of minutes of practice per child per 
day. The parents reported, however, that both they and 
their children enjoyed the speech improvement activities. 
Although the mean improvement score (8.37) of the ex- 
perimental group was 1.19 points above that of the control 
group, this difference is not statistically significant, even 
at the 10 per cent level of confidence. 

This study seems to have shown that the parents of pub- 
lic school children with functional articulatory defects 
cannot be relied upon as a group to carry out diligently 
and regularly a sequence of speech homework assignments. 
The study revealed, furthermore, that among a group of 
children for whom such a program was instituted there 
was no Significantly greater amount of speech improve- 
ment than among a control group which did not receive the 
speech homework assignments. 

146 pages. $2.00. Mic 58-487 


SELECTED VARIABLES IN 
NASALITY JUDGMENT 


(Publication No. 25,107) 


Clarence Elmer Webb, Ph.D. 
The Pennsylvania State University, 1957 


The purpose of this study was to inv 2stigate the in- 
fluence of the variables of type of judge group, method of 
playback, number of points on the rating scale, and type 
of speech sample in judging nasality in speech. These 
variables were evaluated in terms of whether they sig- 
nificantly affected reliability, mean level of severity, and 
variation of judgments of nasality. 

The experimental procedure consisted of recording 
forty speakers with a range of nasality represented in 
their voices. The speakers were, in large proportion, 
surgically treated cleft palate children. Sentences, words, 
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and vowels which were thought to represent a range of 
nasality were tape recorded and then played forward and 
backwards to a group of experienced judges (experienced 
in therapy with cleft palate patients and with academic 
course work in clinical speech), a group of trained judges 
(academic training in clinical speech), and a group of naive 
judges (persons with no academic training or experience 

in clinical speech). These judges recorded their judgments 
on seven, four, and two point rating scales. 

Pearson and tetrachoric r correlation coefficients were 
computed as estimates of test-retest reliability. Mean 
level of severity and mean variance of the judgments were 
also computed. t tests were done between the various 
comparison situations for testing the hypotheses. 

Significant differences did not occur in the majority of 
situations in the statistical measures used. The following 
conclusions are drawn from those comparisons where sig- 
nificant differences were noted. These conclusions apply 
only to the judging of nasality in the subject group used 
in this study, i.e., mainly surgically treated cleft palate 
children. 





Where significant differences occurred, the naive judge 
group was more reliable, the trained judge group gave 
more severe ratings, the experienced judge group gave 
next most severe ratings, and the experienced judge group 
had more variance. 

When significant differences occurred, the two point 
scale was most reliable. 

Where significant differences occurred, they indicated 
that the use of sentences resulted in more reliability, the 
use of vowels resulted in less reliability; the use of sen- 
tences resulted in higher mean level of severity ratings, 
the use of vowels resulted.in lower mean level of severity 
ratings; and the use of sentences resulted in less mean 
variance. 

Where significant differences occurred, forward play- 
back had more reliability; interaction existed between 
judge group and method of playback in mean severity; and 
interaction existed between method of playback and, ap- 
parently, all the other variables in this study in mean 
variance. 125 pages. $2.00. Mic 58-488 
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STUDIES ON A NUCLEOCYTOPLASMIC SYSTEM 
IN PARAMECIUM AURELIA, VAR. 4. TWO 
INDEPENDENTLY SEGREGATING GENES WITH 
CUMULATIVE EFFECT CONTROLLING THE 
MAINTENANCE AND STABILITY OF THE 
CYTOPLASMIC FACTOR “KAPPA” IN KILLERS 
OF STOCK 51, VAR. 4 OF PARAMECIUM AURELIA. 


(Publication No. 24,547) 


Elias Balbinder, Ph.D. 
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Two loci, not linked to each other or to the locus K-k, 
participating in the control of the maintenance of the cyto- 
plasmic factor kappa in killer paramecia, have been dem- 
onstrated. Two alleles are known for each locus, one 
favoring and the other opposing kappa maintenance. The 
genes favoring kappa maintenance are 8; and S2; the genes 
antagonistic to kappa maintenance are S: and S2. The lat- 
ter are found in homozygous condition in the sensitive 
stock 29, the former in the killer stock 51. 

In crosses between 51 killers and 29 sensitives, clones 
segregating in the F, autogamy and homozygous for the 
allele K as well as either S; or S2,or both, are charac- 
terized by the production of sensitive as well as killer 
lines of descent. Clones displaying this behavior in the 
F.2 from stock 51 X stock 29 crosses, had been observed 
earlier by Sonneborn (1947), who designated them as mixed. 

Mixed clones fall into two distinct phenotypic classes 
each of which corresponds to a particular genotypic con- 
stitution of the clone. These are as follows: 

a. Permanently mixed or Mclones. These are homo- 
zygous for either Si or Sz,never for both. Upon culture 
under standard conditions, i.e. 27°C, they produce rela- 
tively few sensitives and never lose their killing ability 
entirely. 








b. Mixed-sensitive or MS clones. These are homo- 
zygous for both S,; and Sz. Upon culture under standard 
conditions, they produce large numbers of sensitives and 
eventually, after long periods of culture, i.e. 55 fissions 
or more, lose their killing ability completely and become 
sensitive. The differences between the M and MS clones 
show that the effects of the action of S,; and S2 are cumu- 
lative. 

Sensitivity in mixed clones is the result of loss, not 
inactivation, of kappa. The loss is sudden at 27°C, and is 
apparently favored by environmental conditions, i.e. lack 
of food with subsequent starvation. From the manner in 
which kappa is eliminated in mixed clones it would appear 
that it is actually destroyed in the cytoplasm. This re- 
sembles kappa elimination from kk sensitives as described 
by Chao (1953). 

Under conditions which favor the elimination of kappa 
from kappa-bearing clones of any genotype-rapid growth 
at low temperature (one fission per day at 14°C), or star- 
vation at high temperature (35°C)--it is the genotype which 
determines the rate of loss. Thus, pure killer clones 
(KK S, 815282) lose kappa slowly while MS clones (KK 
S,5:S2S2)lose kappa very rapidly. M clones lose kappa at 
intermediate rates, with homozygotes for S, (KK S,S; sz2s2) 
losing kappa more rapidly than homozygotes for Sz (KK. 
S181 S2Sz2). On the basis of this behavior, M clones of each 
of the two possible genotypes can be identified. In addi- 
tion, on the basis of this behavior it is apparent that S, 
is a stronger antagonist of kappa than S2. 

Si and S2 act synergistically with k in K-k hetero- 
zygotes, both in controlling the ability of kappa to remain 
in the cytoplasm of killers as well as its ability to become 
established in the cytoplasm of previously sensitive ani- 
mals. Thus, the maintenance of kappa is controlled by 
genes at three loci, unequal in their effects and acting 
synergistically. Both in their control of kappa maintenance, 
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as well as its ability to become established after it is in- 
troduced into sensitives, the.alleles at each locus fall into 
the same order with respect to the intensity of their ac- 
tion. Kis more effective in favoring kappa maintenance 
and establishment than s, and Sz, while k is more effective 
than S, and Sez in opposing the maintenance and establish- 
ment of kappa. 

Stock 29 js homozygous for only three of these genes: 
k, S,; and Se. Sonneborn (1947) described a gene S, present 
in stock 29, which was responsible for the production of 
mixed clones. Since no more than two factors (S; and S2) 
have been found in stock 29 which produce mixed clones, 
one of them must be identical with Sonneborn’s S gene. 

153 pages. $2.05. Mic 58-489 


PROTEOLIPIDE PROTEIN ANTIGENS IN 
THE GAMETES AND EMBRYOS 
OF THE SEA URCHIN, 
STRONGYLOCENTROTUS PURPURATUS 


(Publication No. 24,583) 


Robert Earl Lee Black, Ph.D. 
University of Washington, 1957 





This investigation has been concerned with the chemical 
composition, cellular localization, and antigenic properties 
of the proteolipide proteins extracted by the method of 
Folch and Lees (1951) from the gametes, embryos, and 
adult tissue of the sea urchin, Strongylocentrotus purpura- 
tus (Stimpson). 
~Chloroform-methanol extracts of all the cells contained 
dissolved protein. The extracts of unfertilized eggs con- 
tained both proteolipide B and C proteins, but all the other 
extracts contained only B protein. 

The proteins contained 12-14% N and 0.0-0.5% P. Paper 
chromatography of the amino acids present in the proteins 
B and C from eggs and protein B from sperm showed that 
they were identical in their qualitative composition and 
similar in quantitative composition to those of cattle brain. 

Rabbit antisera prepared against proteolipide B and C 
protein from unfertilized eggs and B protein from sperm, 
embryos, and adult tissue agglutinated sperm, eggs which 
had been treated with trypsin, and embryonic cells dis- 
sociated by treatment with a solution of urea in calcium- 
free sea water. The proteolipide proteins, then, are com- 
ponents of the surfaces of these cells. Absorption tests 
with whole cells and dried antigens showed distinct differ- 
ences between sperm proteolipide antigens and those of 
the eggs, embryos, and adult tissue. Cross-reactions be- 
tween these cells and the proteolipide antisera may have 
been due to a third antigen, common to all the cells, or to 
the presence in the sera of antibodies with broad specifici- 
ties. 

The antibodies agglutinated the sperm of Strongylocen- 
trotus purpuratus, Strongylocentrotus drobachiensis, 
Strongylocentrotus franciscanus, and Dendraster excentri- 
cus, but not that of Pisaster ochraceous or Brissaster 
townsendi, Absorption with S. drobachiensis sperm re- 
moved all the antibodies to S. purpuratus sperm, but ab- 
sorption with D. excentricus sperm removed only the het- 
erologous antibodies. The antisera to the proteolipide 
proteins are similar in their apparent genus-specificity to 
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those prepared by Tyler against antifertilizin from 
Strongylocentrotus purpuratus and Lytechinus pictus. 

The antisera failed to agglutinate the granules of whole 
egg homogenates in calcium-free sea water, whole egg 
homogenates in KCl-citrate (Eschenberg, 1956), or whole 
homogenates treated with urea or trypsin. Cell fractions 
obtained by centrifugation of homogenates in KCl-citrate 
also failed to react with the antisera. It is concluded that 
the proteolipide antigens of the egg are localized solely 
on the egg surface. 

Extracts of sperm and eggs in distilled water did not 
give precipitin tests with the antisera or inhibit the re- 
action of antisera with sperm. These extracts contained 
no protein soluble in chloroform-methanol. Similarly, 
successive extraction of sperm with 1M NaCl, distilled 
water, and 0.1N NaOH failed to dissolve material which 
would react with the antisera, or protein which was soluble 
in the chloroform-methanol. 

Phosphatidopeptides extracted from “lipide-free” cells 
by the method of Folch (1952) in acid chloroform-methanol 
failed to agglutinate in, or remove antibodies from the 
sera. Protein material could also be extracted from the 








“lipide-free” cells in 0.1N NaOH in chloroform-methanol. 


This protein was also soluble in aqueous 0.1N NaOH. 
Similarly, protein extracted from sperm in aqueous NaOH. 
dissolved in the alkaline chloroform-methanol. Antisera 
prepared to this NaOH-soluble protein extracted from 
lipide-free sperm, eggs, and prisms in alkaline chloro- 
form-methanol agglutinated sperm but not eggs or em- 
bryonic cells. Neither aqueous solutions nor dried prep- 
arations of the protein reacted with the antisera to the 
proteolipide proteins. The proteolipide antigens, there- 
fore, differ from the above water-soluble proteins of eggs 
and sperm in their specificity. | 

The effects of the proteolipide antisera on fertilization 
of the membrane-free eggs were determined. No change 
in the fertilizability of the eggs was produced by prolonged 
treatment with any of the antisera, as determined by the 
sperm titration technique of Tyler (1949b). Following fer- 
tilization the agglutinated eggs separated because of the 
production of the hyaline layer, and cleavage occurred in 
the normal manner. 

The proteolipide protein N, total lipide N, and total 
lipide P were measured in a suspension of aerobically 
respiring sperm over a period of several days. Neither 
the proteolipide protein N nor the lipide N had declined 
after 6 days, but the total lipide P decreased by 19% during 
this time. 

The possible contributions of the proteolipides to the 
changes in surface structure during the fertilization and 
ensuing development of the eggs is discussed. 


REFERENCES CITED IN ABSTRACT 


Folch, J., 1952. The chemistry of phosphatides. From 
Phosphorus metabolism. IL Johns Hopkins Press, 
Baltimore, Maryland 


Folch, J., and M. Lees, 1951. Proteolipides, a new type 
of tissue lipoproteins. Their isolation from brain. 
J. Biol. Chem., 191: 807-817 | 


Tyler, A., 1949b. Properties of fertilizin and related sub- 
stances of eggs and sperm of marine animals. 
Amer. Nat., 83: 195-219 
joe 117 pages. $2.00. Mic 58-490 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ZOOLOGY 335 





THE ORIGIN AND MOBILIZATION OF 
THE FATTY ACIDS OF THE 
FAT BODIES OF AVIAN EMBRYOS 


(Publication No. 25,046) 


Jess Edward Bumgardner, Ph.D. 
State College of Washington, 1957 


Extractable fat in the subcutaneous fat bodies of the 
chick embryo was first detected on the eleventh day of in- 
cubation, was found to increase to a maximum on the 
nineteenth day and then decrease to hatching. Saturated 
and unsaturated fatty acids were in a ratio of about 1:2 
from the thirteenth day to hatching. The depot fat was 
found to contain no detectable phospholipid phosphorus or 
cholesterol. 

Investigations concerning the origin of depot fatty acids 
in the chick embryo were made by measuring the amount 
of deuterium labeled body water taken up in fat synthesis, 
by tracing the metabolic pathways of deuterated stearic 
acid injected into the egg yolk and of body fatty acids 
labeled by the uptake of acetate-1-C’* and deuterated ace- 
tate. 

The evidence indicates that from 3.5 to 7.0 percent of 
the saturated fatty acids and from 1.25 to 2.5 percent of 
the unsaturated fatty acids in the depot fat of the nineteen 
day embryo result from synthetic processes in the embryo. 
Of the total depot fat from 2.0 to 4.0 percent is synthe- 
sized. Since fat appears to be the only food material con- 
sumed by the embryo and is, therefore, the only source of 
precursors for fat synthesis, it is postulated that the syn- 
thesized fat found in the embryo is the result of a recycling 
of acetate by way of fat catabolism and anabolism. 

Based on the assumption that the rate of fat synthesis 
is proportional to the metabolic rate of metabolically ac- 
tive tissue, the amount of fat synthesized within the fat 
bodies was calculated to account for about 0.04 percent of 
the depot fat. The difference between the 0.04 percent and 
the 4.0 percent found for that part of depot fat which is 
synthesized indicates that about 3.96 percent of the depot 
fat originates by synthesis in other tissues. 

The extent to which the chick embryo uses acetate for 
fat synthesis was investigated using deuterated acetate and 
acetate-1-C**. Injection of deuterated acetate into the egg 
resulted in the deuterium appearing quantitatively, within 
experimental error, in the egg water. Five hours after 
injecting eighteen microcuries of acetate-1-C**, at which 
time the labeled fatty acids showed the highest activity 
which was measured, the acetate carbon constituted about 
0.93 percent of the embryo fatty acids. Of the eighteen 
microcuries injected 0.097 microcuries or 0.54 percent 
was found in the fatty acids of the embryo five hours after 
being injected, indicating a limited utilization of acetate in 
fat synthesis. 

Fat synthesis in the chick embryo was compared to that 
in other animals by comparing the percentages of fatty acid 
hydrogen derived from body water as indicated by deuter- 
ium uptake from labeled body water. In the rabbit foetus 
30 percent of the fatty acid hydrogen was derived from the 
body water in two days, in the adult rabbit about 12 percent 
in twelve days, in the rat foetus about 20 percent in two 
days, in the liver of the adult rat about 36 percent in eight 
days, in the saturated acids of the adult rat about 50 per- 
cent in one hundred days, and in the chick embryo fat about 
4.5 percent in twenty-one days. 





Studies on the movement of deuterated stearic acid 
from the yolk indicate that the yolk glycerides are the 
chief source of depot fat. The deuterated stearic acid 
which was injected as the ethyl ester was found to have 
been incorporated into phospholipids in the yolk or the 
yolk sac membranes. 

Labeling the embryo fatty acids by the uptake of 
acetate-1-C** indicated that the labeled saturated acids of 
the depots had their origin in the liver and the extra- 
hepatic tissues, while the labeled unsaturated acids were 
indicated as having their origin in extrahepatic tissue only. 

Experimental values for the movement of fat into and 
out of the fat bodies show that between the seventeenth and 
nineteenth days of incubation, during which time the quan- 
tity of depot fat is increasing, about 171 milligrams of fat 
move into the lateral thoracic and lateral abdominal fat 
bodies while about 56 milligrams move from the fat bodies 
to the blood stream. During this same period about 1.46 
milligrams of fat are combusted by these fat bodies and 
about 0.0146 milligrams of acetate are taken up in fat 
synthesis within the fat bodies. 

61 pages. $2.00. Mic 58-491 


SOME STUDIES OF THE 
EXCREMENT-FREQUENTING FLIES 
OF SOUTHEASTERN WASHINGTON . 


(Publication No. 25,049) 


Marvin Dale Coffey, Ph.D. 
State College of Washington, 1957 


This study attempts to determine which flies frequent 
several excrement types found in Southeastern Washington, 
especially Whitman County, and adjacent Idaho. It was 
conducted mainly during the summers of 1955 and 1956. 

The 132 collections were divided among the following 
dung types: cattle 54, horse 32, hog 19, chicken 5, sheep 
7, human 5, mink 3, dog 5, turkey 1, and hamster 1. Most 
collections were from pasture droppings, but accumula- 
tions were sampled also. Over 15,000 specimens, repre- 
senting 29 families, 94 genera, and 139 species were 
collected or reared. Sixty-four of these were reared from 
dung, forty-eight being collected and/or reared commenly. 

Cow dung attracted a greater number and a wider 
variety of species than any other type. Horse droppings, 
which dry out rapidly, were used as a breeding medium 
chiefly by smaller species with shorter life cycles. Sheep 
dung was very attractive to various fly types, but only if 
the sheep had been in a green pasture. The dung of non- 
herbivors, with a higher proteinaceous content, was at- 
tractive to many flies not ordinarily found on the previous 
types, including general scavengers and/or carrion 
breeders. 

The most common and abundant members of the dung 
community were the Sphaeroceridae. Sepsidae were also 
very abundant. In the cow pat community the major dip- 
terous influents were Scopeuma stercorarium, in the 
spring and fall, and Ravinia l’herminieri in the summer. 

The most important members of the various dung com- 
munities were as follows: 

COW DUNG: Scopeuma stercorarium, Ravinia l’hermi- 
nieri, Sepsis neocynipsea, S. biflexuosa, Saltella sc scutellaris, 
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Psychoda pusilla, Leptocera exiguella complex (species C), 
and Musca domestica (manure piles). 

HORSE DUNG: Leptocera acutangula, Copromyza 
marmorata, Leptocera ferruginata, Saltella scutellaris, 
and Sphaerocera subsultans. 

HOG DUNG: Leptocera exiguella complex (species A), 
Paregle cinerella, Musca domestica (manure piles), and — 
Ravinia l’herminieri. 

CHICKEN DUNG: Fannia canicularis, Muscina stabu- 
lans, Leptocera exiguella complex (species A and B), Meo- 
_heura n. sp., and “Madiza” glabra. 

SHEEP DUNG: Ravinia l’herminieri, Paregle cinerella, 
and Scatopse fuscipes. 

HUMAN DUNG: Ravinia l’herminieri, Chrysomyza 
demandata (not reared), and Leptocera exiguella species A. 

MINK DUNG: Phaenicia sericata, Leptocera exiguella 
species A, Ophyra leucostoma, Fannia canicularis, an 
Meoneura n. sp. | 

DOG DUNG: Paregle radicum and species of Sarco- 
phagidae. 

Some flies, including Scopeuma spp., Scatophora caro- 
linensis, Sphaerocera subsultans, Copromyza equina, and 
several Leptocera species, showed a summer decline, 
whereas Ravinia spp., most Sepsidae, Leptocera acutangula, 
Copromyza marmorata, and a large share of the other 
species showed a summer peak. Some such as Musca do- 
mestica increased in numbers in the late summer or early 
fall. 

Some differences in fly populations were noted between 
diverse geographical and climatical areas within the 
larger study area. 

Often different populations of flies occurred in droppings 
and manure piles. Musca domestica and Leptocera exi- 
guella species A and B preferred accumulations. Siphona 
irritans, Scopeuma spp., and several species of Sepsidae 
were taken entirely or largely from cow droppings. 

Some species with unusually long life cycles, such as 
Microchrysa polita, Forcipomyia spp., and Hydrobaenus 
sp. were usually present in old dung. In general the larger 
calyptrates were the first visitors to fresh dung, followed 
by several sepsids and sphaerocerids. The latter two 
usually reached their peak after two or three days and 
persisted on droppings for at least five days. Relative at- 
tractiveness indicated some differences between closely 
related forms. 

Females of most calyptrate flies were more numerous 
on dung than males. In most Sphaeroceridae, the sexes 
were approximately equal. Males of Scopeuma stercorar- 
ium outnumbered females on cow pats. 

The most numerous coprophagous beetles found in dung 
were several species of Aphodius. Of the zoophagous 
beetles the hydrophilids Sphaeridium scarabaeoides and 
Cercyon quisquilius, and the staphylinids Platystethus 
americanus, Aleochara spp., and Philonthus spp., were 
quite common. The hymenopterous parasites most often 
reared were Aphaeroeta auripes and Asobara fungicola 
(Braconidae), and Eucoila sp. and Hexacola sp. (Cynipidae). 
Mites of the families Parasitidae, Macrochelidae, Laelap- 
tidae, and Anoetidae were found on flies and free in the 
dung. Some pseudoscorpions, Pycnochernes n. sp., were 
also recorded. 

No entirely-predaceous diptera were common, The 
obligate carnivores included Myiospila meditabunda, Hy- 
drotaea armipes and Hebecnema umbratica. The faculta- 
tive zoophags found were Ophyra leucostoma and Muscina 































































































































































































stabulans. Scopeuma spp., predaceous in the adult stage, 
were very common. 184 pages. $2.40. Mic 58-492 





THE DEVELOPMENT OF THE 
NOTODELPHYID COPEPODS AND THE 
APPLICATION OF LARVAL CHARACTERISTICS 
TO THE SYSTEMATICS OF SOME SPECIES 
FROM THE NORTHEASTERN PACIFIC 


(Publication No. 24,589) 


Patricia Louise Dudley, Ph.D. 
University of Washington, 1957 


The copepods of the family Notodelphyidae are sym- 
bionts of tunicates. Included among the eight local species 
are both commensals and parasites, both eurytopic and 
stenotopic species, and both motile, generalized forms 
and degenerate, restricted forms. The major part of the 
study of these copepods concerns the post-eclosional de- 
velopment and the utilization of the larval stages in 
systematics. 

The local representatives of notodelphyids which were 
studied have five naupliar stages (or possibly four in the 
aberrant Scolecodes huntsmani (Henderson) and six cope- 
podid stages. The nauplii and the first two or three 
copepodids were easily cultured, since they subsisted en- 
tirely on yolk reserves. Later copepodids were collected 
in tunicate hosts. Complete life histories are presented 
for Notodelphys affinis Ig, Pygodelphys aquilonaris Ilg, 
Doropygus seclusus Illg, and Scolecodes huntsmani. Par- 
tial life histories are given for four other species. 

The nauplii present a basic familial plan, particularly 
with respect to the structure of the mandibles and to re- 
ductions of certain setae. The notodelphyid affinities of 
the aberrant Scolecodes are demonstrable on the basis of 
naupliar structures, although trends of reduction of setae 
are carried further in this genus and the maxilliped is 
never formed. The nauplii are generically distinguish- 
able. 

The growth of the nauplii is more continuous than dis- 
continuous. In the earliest first nauplius, primordia of 
all postmandibular appendages are present as subcuticular | 
rudiments. These subcuticular appendages are gradually 
differentiated during the early naupliar stages, but the 
exuviae do not show the actual states of development of 
the rudiments. The differentiation of the subcuticular ap- 
pendages is not causally related to ecdysis, since it con- 
tinues incessantly even if ecdysis is delayed. Ecdysis in 
normal cultures, however, is not a casual process, since 
the first four ecdyses occur at relatively regularly- 
spaced periods. A lag period occurs when the fifth 
naupliar stage is reached, and the animal undergoes the 
first metamorphosis in the life cycle. At this time, copep- 
odid features become more apparent. This metamorpho- 
sis is not as drastic as has been proposed by investigators 
who have dealt only with the exuviae. 

The first and second copepodids are free-swimming 
forms in culture. A second metamorphosis occurs at the 
ecdysis to the third copepodid. This metamorphosis is 
more severe in the modified forms, in which the free- 
swimming copepodid is transformed into a generally de- 
generate form with decreased motility. Simplified definitive 
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specific characteristics are assumed at the third stage, 
and changes which occur later are simple modifications 
leading to the adult structure. The male copepodids of 
Scolecodes are able to reverse the degenerative changes, 
while the female copepodids continue the degenerative 
trend. 

The notodelphyid nauplii and early copepodids are com- 
pared with those of some local botryllophilids, enteroco- 
lids and poecilostome cyclopoids, and with free-living cy- 
clopoids and calanoids, as described in the literature. 

The following similarities are shown: the notodelphyid 
nauplii have cyclopoid characteristics but have simplified 
appendages and no masticatory structures; the notodel- 
phyids accentuate the trend of the free-living cyclopoids 
toward the reduction of the external evidences of the post- 
mandibular appendages; the ascidicolous enterocolids show 
more affinity with the notodelphyids than with the available 
poecilostome cyclopoids in the structure of the appendages 
of nauplii and early copepodids, in having post-copepodid, 
rather than pre-copepodid, losses and reductions of ap- 
pendages, and in having a third copepodid metamorphosis. 
It is believed that the use of larval characteristics in this 
study is successful in the demonstration of affinities and 
divergences. 

This dissertation also includes a discussion of the 
Similarities and dissimilarities of the notodelphyidae with 
the possible extant antecedent families Cyclopinidae and 
Archinotodelphyidae. Some new interpretations of noto- 
delphyid morphology are utilized in the comparison. 

Descriptions are given for the males of all of the local 
species and the structural features of the males are com- 
pared. Emendations and additional information are pre- 
sented for the females. Peculiar and unpredictable fea- 
tures of sexual dimorphism are discussed. A new popula- 
tion of Doropygus fernaldi from Halocynthia igaboja (Oka) 
is noted, the male and female are illustrated, and the popu- 
lation is compared with Doropygus fernaldi Ilg from Bol- 
tenia villosa. 693 pages. $8.80. Mic 58-493 


























STRUCTURAL AND FUNCTIONAL ADAPTATIONS 
FOR AQUATIC LIFE IN THE 
DIPPER (CINCLUS MEXICANUS) 


(Publication No. 24,591) 


William Russell Goodge, Ph.D. 
University of Washington, 1957 





A study of underwater locomotion, appendicular anatomy 
and vision of Cinclus mexicanus was undertaken to deter- 
mine what aquatic adaptations are present and to learn in 
what ways Cinclus differs structurally from related non- 
aquatic thrushes (Turdus, Ixoreus, Sialia, and Myadestes) 
and wrens (Troglodytes and Salpinctes). While Cinclus 
may be closely related to both thrushes and wrens there 
are more morphological similarities to thrushes. Cinclus 
has a large uropygial gland and dense plumage; the ap- 
terylae are covered with down. 

The underwater locomotor cycle is described. On the 
surface Cinclus swims with its feet, but under water the 
principal organs of propulsion are the wings which are 
held partly flexed and used in a manner quite unlike that in 
air. On the bottom, the feet may aid in propulsion, but no 





























evidence was found that Cinclus is able to progress under 
water without the aid of the wings. 

The comparison of skeletal proportions of Cinclus with 
those of thrushes and wrens reveal that both the hind limb 
and wing of Cinclus are short. The short hind limb is due 
particularly to the reduced length of the femur and the 
reduced length of the wing is due mainly to the short hu- 
merus and ulna. It is concluded that these differences in 
skeletal proportion are of adaptive value for an amphibi- 
ous species. 

The appendicular musculature and its innervation of 
Cinclus is described in detail and compared with that of 

















thrushes and wrens. The musculature of these and other 
passerines that have been studied is similar, but a few 
differences were noted that may be of both functional and 
taxonomic significance. Comparison of the dry weights of 
individual limb muscles reveal differences in relative 
size of probable functional importance. Smaller femoral 
and tibiotarsal extensors coupled with the short femur 
suggest that Cinclus has a hind limb that is less well de- 
veloped for running; There is no development of the 
tarsometatarsal extensors comparable to that found in 
some diving birds. There is a greater development of the 
tarsometatarsal flexors and digital extensors. The large 
digital flexors including flexor of the hallux and the rela- 
tively long toes suggest that the foot of Cinclus is adapted 
for clinging even though Cinclus is not arboreal. In the 
short-winged species studied (Cinclus and Troglodytes) 
the pectoralis, which is the principal depressor of the 
wing, is less well developed. The supracoracoideus, which 
is the principal elevator has the greatest development in 
Cinclus. The adaptive value of this and differences in the 
relative size of the biceps brachii, propatagialis brevis, 
triceps scapularis, and pronators are discussed. For its 
size both the leg and wing muscles of Cinclus have the 
least relative bulk. 

Observations of behavior indicate that Cinclus has em- 
metropic or nearly emmetropic vision both in the air and 
under water. Retinoscopy confirmed aerial emmetropia 
and revealed a potential accommodation of up to 48 diop- 
ters after nicotine administration, which is probably suf- 
ficient to overcome the hyperopia resulting from the loss 
of corneal refraction under water. A histological study of 
the eyes of Cinclus, Turdus, Ixoreus, and Troglodytes was 
made. A greatly developed iridial sphincter of Cinclus is 
probably able to increase the curvature of the lens suf- 
ficiently to provide the high degree of accommodation. 

It is concluded that aquatic locomotion and activity has 
been achieved in Cinclus without fundamental modifica- 
tions of the appendicular morphology although there are 
distinct aquatic adaptations. These adaptations have not 
been accompanied by a great reduction in terrestrial or 
aerial locomotor ability. The marked differences in be- 
havior and the occupation of most unusual habitat for a 
passerine species have apparently not required major 
morphological changes. 197 pages. $2.60. Mic 58-494 
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THE SUGAR-BEET ROOT APHID 
PEMPHIGUS BETAE DOANE WITH NOTES 
ON CLOSELY RELATED APHIDS 
OF SOUTHERN ALBERTA 


(Publication No. 25,059) 


Alexander Maitland Harper, Ph.D. 
State College of Washington, 1957 





This study deals with the reproductive capacity, spring 
and fall migration, economic importance, hosts, life his- 
tory, and control of Pemphigus betae Doane, the sugar- 
beet root aphid. Information is given in this paper on 
seven other poplar gall-forming aphids: Pemphigus populi- 
globuli Fitch, Pemphigus populi-caulis Fitch, Pemphigus 
populi-transversus Riley, Pemphigus nortonii Maxson, 
Pemphigus populi-ramulorum Riley, Thecabius populi- 
monilis (Riley), and Mordvilkoja vagabunda (Walsh). 

There are seven different forms of P. betae in Alberta: 
egg, fundatrix, fundatrigenia, alienicola, sexupara, male 
and sexual female. The fundatrix, alienicola, male and 
sexual female are wingless; the fundatrigenia, and sexu- 
para are winged. All forms but the male and sexual female 
are viviparous and parthenogenetic. Considerable differ- 
ence was noted in the reproductive capacity of the various 
forms. 

The life history of P. betae in Alberta is as follows: 
the fundatrix, which hatches from the overwintering egg in 
early May, feeds on a leaf of Populus angustifolia or Popu- 
lus balsamifera causing a gall to form. In the gall it pro- 
duces young that migrate from poplars to beets where they 
produce the alienicolae, which feed on the beet roots during 
the summer. In fall most of the alienicolae produce sexu- 
parae. These migrate from the beets to poplars where 
they produce the male and sexual female. Each fertilized 
female lays a single overwintering egg on the bark of a 
poplar tree. The aphids may overwinter as eggs on pop- 
lars or as alienicolae in the soil. 

The most important predators of P. betae are: Antho- 
coris musculus Say, Syrphus bigelowi Curran, Thaumato- 
myia glabra (Meig.), and a bettle of the genus Scymnus. 

Aldrin, BHC, and parathion have shown promise as in- 
secticides for P. betae, when applied to the soil at five 
pounds of actual chemical per acre. 
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COMPLEX IN THE SOUTHEASTERN UNITED 
STATES (TIPULIDAE: DIPTERA) 
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Several of the species within the tricolor group of the 
genus Tipula, subgenus Yamatotipula, are combined into 
species complexes. This study is primarily concerned 
with the status of species within the fraterna complex. 
These are: Tipula fraterna, T. floridensis, T. maculi- 
pleura, T. strepens, and T. calopteroides. The latter was 
not considered for lack of material. 

The distribution of all the complexes and especially that 





























of the fraterna complex is described. The life-history, 
habitat relationships, and reproductive behavior of Tipula 
fraterna are also discussed. The morphological and color 
variations of T. fraterna, T. floridensis, T. maculipleura, 
and T. strepens were studied. The variation of Tipula 
fraterna was studied both within a single population for a 
complete season and in different populations over the 
southeast. 

As a result of this study, the author considers two 
earlier described species to be synonyms of Tipula fra- 
terna. A neotype is erected and one new species is de- 
scribed. The possibility of intergradation between Tipula 
fraterna and T. strepens was discarded, for the charac- 
ters on which this possibility was based were found to be 
variations which overlapped but which were within the 
normal range of variation for each of the species. 

The immature stages of Tipula fraterna and the pupa of 
the new species are described. Possible relationships of 
the fraterna complex to the closely related complexes 
based on information gained from a study of the immature 
stages is discussed. 150 pages. $2.00. Mic 58-496 















































THE LIFE HISTORY AND GALL DEVELOPMENT 
OF MORDWILKOJA VAGABUNDA WALSH, 
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The thesis covered three phases of study, (1) the tax- 
onomy and description of a gall aphid, Mordwilkoja vaga- 
bunda Walsh, (2) its life history, biology and ecology in 











the Minneapolis - St. Paul area and (3) the initiation, de- 
velopment and production of the complex prosoplastic gall 
on cottonwoods, Populus deltoides Marsh. 

The thermal day-degree method was used to predict 
the time of occurrence of various events in the life history. 

The life cycle started in the spring with egg hatching at 
an accumulation of 140 day - degrees above a 46 degree 
fahrenheit threshold. At this stage stem elongation of the | 
host had reached an average length of 27.6 mm. and had 
an average of 6.5 leaves per stem. Five samples (470 
eggs) yielded an average hatch of 78.3 percent. The newly 
hatched fundatrices dispersed to the terminal apices on 
which they produced galls. An average of 790.8 fundatri- 
geniae per fundatrix were produced over a period of 44 
days. Fundatrigeniae were present within galls from June 
8 to August 9. Nymphs were first recorded on June 8; 
pupae on June 18 and alates on June 25, 1954 The alates 
left the galls to fly to an unknown alternate host. Daily 
migration began shortly before sunrise and reached peak 
migration within two hours. Seasonal migration extended 
from June 26 until August 12. A sample of 20 galls yielded 
12,294 alates. Studies have shown that these alates are 
positively phototaxic. Two, possibly three generations 
are produced on the alternate host. The last generation 
developed into the sexuparae which migrated back to the 
primary host and deposited the sexuale stage. 

Studies on gall distribution, size and infestation in- 
dicated that the larger galls, in the upper levels of 
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infested trees were the most desirable sites for sexuale 
deposition. 

Galls were formed from stipules and not from young 
leaves as was often supposed. The early instars of the 
fundatrices were solely responsible for producing galls. 
Initial stimulation started shortly after formation of leaf 
promeristem from apical promeristem. Major cell for- 
mation apparently occurred during these early stages. 
Subsequent development was confined to cell enlargement, 
change in cell shape and development of intercellular 
spaces. Fundatrix feeding stimulated the stipules to curl 
and enclosed her within a developing gall. Gall develop- 
ment and growth lasted approximately 45 days. 

Histochemical studies of gall tissue indicated a reduc- 
tion of starchs and lipids with an increase in proteins, 
lignins and tannins. 

Gall tissue and fundatrix extracts inhibited elongation 
in pea epicotyl sections. 

Three events occurred in sequence in the formation of 
galls. These were stem inhibition; cell formation and dif- 
ferentiation; gall expansion and growth. 

It was concluded that the primary gall stimulus was 
chemical. Initial gall growth, involving cell formation and 
differentiation, was explained on the basis of low concen- 
trations of growth promoting substances in gall tissue. 
Subsequent gall growth and expansion were explained as 
the results of the channeling of nutrients into gall tissue. 

122 pages. $2.00. Mic 58-497 
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Supervisor: William E, Bickley 


The Apion subgenus Trichapion Wagner originally in- 
cluded 16 new species from Mexico and Central America. 
In the present study 62 North American species are as- 
signed to the subgenus. Apion (Trichapion) aurichalceum 
Wagner is designated as the type species of the subgenus. 
A key to the males of North American species of Tri- 
chapion is presented. Each species is redescribed and 
figured and its distributional and biological data given. 
Five species assigned to the subgenus were not available 
for study, they are A. aestimabile Wagner, A. alticola 
Wagner, A. laminatum Sharp, A. peninsulare Fall, and A. 
spiculiferum Wagner. 

Eleven new species are described: acanonicum, bet- 
tyae, caenum, coryi, enoplus, innocens, innocuum, latita- 
tor, mirandum, oriotes, and parcum. 

Apion sayi Gyllenhal is removed from its erroneous 
position as a synonym of Apion rostrum Say and is rein- 
stated as a good species near Apion griseum Smith. Apion 






























































fraternum Smith is synonymized with A. sayi Gyllenhal. 
The types of two previously unrecognized species have 
been seen necessitating new synonymy. Apion hystriculum 








Sharp (1890) is the same as Apion submetallicum Boheman 
(1839). Apion turbulentum Smith (1884) is a synonym of 
Apion reconditum Gyllenhal (1839). 














One species, Apion simile Kirby, has been found to have 
a circumpolar distribution. This is the first instance of 
circumpolar distribution in Apion. Apion walshii Smith 
(1884) has been found to be the same as A. simile Kirby 
(1811), a common European species. 

Apion spectator Sharp (1890) is synonymized with Apion 
punctulirostre Sharp (1890); the latter name has page 
priority. 

The hypothesis is advanced that Apion proclive Leconte 
and Apion sayi Gyllenhal have been derived from the cir- 
cumpolar species, Apion simile Kirby. Both A, proclive 
and A. sayi are the center of species groups which become 
larger and more diversified in the mountainous and tropi- 
cal regions of Mexico. If this hypothesis is correct it will 
account for the origin of over one-half of the North Ameri- 
can Trichapion. 

The remainder of North American Trichapion belong to 
a group related to Apion patruele Smith. The derivation of 
this group is in question as no circumpolar members are 
known and comparatively few species occur in Central and 
South America. 219 pages. $2.85. Mic 58-498 












































MORPHOLOGICAL VARIATION AMONG 
POPULATIONS OF THE PACIFIC TREE FROG 
(HYLA REGILLA BAIRD AND GIRARD) AT 
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Adviser: David L. Jameson 


An attempt was made to measure morphological vari- 
ation among populations of the Pacific tree frog (Hyla 
regilla) that occur in different ecological situations. Cer- 
tain morphological characters might then be established 
as criteria for use in systematic studies of this and other 
salientians. ' 

Adult tree frogs were collected at thirteen localities 
along a 150 mile east-west transect from the Coast to the 
Deschutes River Valley. Juvenile frogs were obtained at 
nine of these localities. The climate ranges from the.mild 
winters, cool summers and heavy rainfall of the Coast to 
the cold winters and heavy snowfall of the Cascades and to 
the cold winters, hot summers and very low rainfall of the 
Deschutes region. The vegetation includes the dense 
coniferous forests of the Coast, the sub-alpine forests of 
the high mountains and the desert-like sage brush of the 
interior. The elevation ranges from sea level to 6400 feet 
at East Lake. 

A total of 800 adult male, 109 adult female and 508 juve- 
nile specimens were obtained for morphological study. The 
female specimens were grouped according to five geographi- 
cal regions for purposes of morphological comparison. 

The following measurements varied agreat deal among 
localities: snout-vent length, shank length, head width, 
naris to posterior margin of orbit, horizontal diameter of 
tympanum, horizontal diameter of orbit, length of web, toe 
length, area of finger pad and finger length. The vari- 
ability of the following measurements was very slight: 
inter-orbital distance, inter-nasal distance, naris to lip 
and orbit to tympanum. 
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The mean snout-vent lengths in adult males and females 
were largest at East Lake and the Cascades, intermediate 
at the Coast and higher localities in the Deschutes Valley, 
and smallest in the Willamette Valley and lower localities 
in the Deschutes Valley. Female frogs averaged larger 
than males but this difference decreased with increasing 
elevation. 

A comparison was made between male samples on the 
basis of the separation of 84% or 90%, or more, of the 
specimens of both samples on the basis of a given charac- 
ter. A total of 86 differences occurred and 76 of the 86 
differences (88.4%) involve the Coast populations. 

There is a very large difference in morphology between 
the adult male and female frogs from the Coast and those 
from all other localities. The characters that describe and 
distinguish the Coast frogs are listed in decreasing order 
of importance as follows: larger finger pads relative to 
body length, narrower head relative to shank length, longer 
toes relative to body length, larger finger pads relative to 
finger length and longer fingers relative to body length. 

Color phases that occur are green, grey, yellow, cop- 
per, brown and combinations of the above. Frogs became 
paler in the light and darker in a dark environment and 
when injected with pituitrin. In no instance did a brown 
frog become green, or vice versa. 

Juvenile frogs were raised in the laboratory to see 
whether or not a green frog could become brown, or vice 
versa, during growth. Several of these juveniles became 
brown, on areas of the body where they had formerly been 
green. In no case did a frog gain in green areas at the ex- 
pense of brown. 

The percent of green individuals was highest at the 
Coast (50% in males, 100% in females). The lowest fre- 
quency of green individuals occurred at East Lake (5% in 
males, 18% in females). Despite this difference neither 
color nor pattern was found to be a satisfactory criterion 
for systematic use. 196 pages. $2.55. Mic 58-499 


STRUCTURAL AND CYTOCHEMICAL STUDIES 
OF THE CYTOPLASM IN 
THE FAMILY AMOEBIDAE 
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The classification and nomenclature of the cytoplasmic 
components of free-living amebas were systematized by 
S. O. Mast and his students in a series of papers from 
1926 to 1941. However, almost all of their work was done 
on two rather similar species, Amoeba proteus and Chaos 
chaos. In recent years cytochemical and quantitative 
physiological investigations of these two species, es- 
pecially Chaos chaos, have been conducted by Holter and 
Andresen of the Carlsberg Laboratories in Denmark. Such 
information has been almost entirely lacking about other 
species of amebas, many of which differ strikingly in their 
general morphology from the two mentioned. In the pres- 
ent investigation a study of the cytology and cytochemistry 
of three very diverse species, Thecamoeba striata, Mayo- 
rella bigemma, and Amoeba guttula, was undertaken, and 
Amoeba proteus and Chaos chaos were studied at the same 
time for purposes of comparison. 
































Along with the classical cytological techniques, in- 
cluding vital staining, a cytochemical approach has been 
employed for a better understanding of the nature of the 
cell components through a knowledge of their chemical 
composition. Since the majority of present histochemical 
methods are designed for use with metazoan tissues, spe- 
cial techniques had to be devised for applying these tests 
to protozoa. 

The parlodion trap method used in this study was de- 
veloped by Concannon’ for handling small nematodes. With 
slight modifications, this method was found to be very 
satisfactory for handling amebas in preparation for stain- 
ing, mounting, etc. 

The cytoplasmic components studied were: the cell 
membrane, the alpha and beta granules, the spherical re- 
fractive bodies, the contractile vacuoles, the crystals and 
crystal vacuoles, the food vacuoles, the fat globules, the 
permanent non-contractile vacuoles, the neutral red gran- 
ules, and the cytoplasmic ground substance. 

The five species of amebas studied show great diversity 
in their size and gross structure. It is perhaps surpris- 
ing, therefore, that a remarkable degree of similarity was 
found in the finer structure and cytochemistry of their cell 
components. 

It was found that in all the species studied the outer- 
most layer, or cell membrane, contains neutral muco- 
polysaccharides. Whether this layer was the seemingly 
unspecialized plasma-membrane of Mayorella bigemma 
and Amoeba guttula, or whether it was the much thicker, 
more or less rigid covering (pellicle) of Thecamoeba 
striata, or whether it was the somewhat intermediate 
“plasmalemma” of Amoeba proteus and Chaos chaos, the 
cytochemical results were the same. The thickness of the 
pellicle of Thecamoeba striata was found to be about 0.33 
micron. In both Amoeba proteus and Chaos chaos, the 
thickness of the plasmalemma is somewhat less, or about 
0.25 micron. The cell membrane of Mayorella bigemma 
and Amoeba guttula is very much thinner, and it was not 
possible to measure it. 

The alpha granules (0.25 micron in diameter) were 
found to be present and similar in all the species studied. 

The beta granules in all the species studied are very 
similar in size (about 1 micron) and in shape (usually 
round). In Thecamoeba striata, and in no other species 
studied, coalescence of beta granules was observed. In all 
cases the beta granules were found to stain with Janus 
green B. When cytochemical tests were applied to them, 
it was found that these granules are lipid and protein in 
composition, as are metazoan mitochondria. No evidence 
was found indicating that they are involved directly with 
food vacuole digestion or with the functioning of the con- 
tractile vacuole. 

The spherical refractive bodies were found in only 
three species (Amoeba proteus, Chaos chaos, and Thec- 
amoeba striata) of the five studied. They vary consider- 
ably in number and size, measuring from 1.4 to 7 microns 
in diameter. The greatest range in size was found in 
Chaos chaos. The larger bodies are not homogeneous, but 
are divided into an outer cortical layer which usually 
stains vitally with neutral red, and an inner unstained 
portion, which is often eccentric in position. The ratio of 
the outer layer to the inner, eccentric portion varies 
greatly. When the body is larger, there is proportionally 
more of the central portion present. Cytochemical tests 
visualize the presence of lipid and protein material in the 
outer portion. The composition of the inner portion was 
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not ascertained. It seems probable, as several authors 
have suggested, that these bodies represent Golgi material. 
This interpretation is weakened, however, by the absence 
of such refractive bodies in Mayorella bigemma and 
Amoeba guttula. The refractive bodies do not seem to 
arise from the food vacuoles as some have thought but 
rather from the cytoplasmic ground substance. 

The number of contractile vacuoles present in amebas 
is variable. However, for a given species the number is 
more or less constant. The shape is almost always spheri- 
cal. The only exception is the larger of the two vacuoles 
in Thecamoeba striata. This vacuole is irregularly lobed 
and constantly changes shape during locomotion. 

The study has found that the contractile vacuole’s rate 
of pulsation is directly related to the metabolic activity 
of the organism. Further, it was observed that the beta 
granules surrounding the contractile vacuole do not deter- 
mine the site of formation of the new vacuole which ap- 
pears after systole. It was found that in a few instances 
the vacuole does not contract completely. A minute vacuole 
(2 - 2.5 microns) sometimes remains and is then usually 
the site of formation of the next vacuole. 

Crystal inclusions were found in Amoeba proteus, 
Chaos chaos, and Mayorella bigemma. Those found in 
Amoeba proteus and Chaos chaos are similar, 2 - 7 mi- 
crons in diameter, and of two types, plate-like and bi- 
pyramidal. These crystals are found in small vacuoles 
(2.5 - 9 microns in diameter). The crystal vacuoles stain 
readily with neutral red. In a few instances tiny “blebs” 
were seen on crystal surfaces. It is suggested that the 
“blebs” do not represent the formation of new refractive 
bodies as suggested by Mast and Doyle,” but rather im- 
perfections in the crystals. 

The crystals of Mayorella bigemma are usually dumb- 
bell shaped and rather small, measuring 1 - 2 microns 
through their longest axis. Unlike the crystals of Amoeba 
proteus and Chaos chaos, they are not enclosed in vacuoles, 
but lie free in the cytoplasm. They are best studied with 
the polarizing microscope. 

In the study of food vacuoles, it was found that, at least 
in the four larger species, the process of digestion is ac- 
companied by the breakdown of these vacuoles into smaller 
ones. Egestion of fecal vacuoles was observed. However, 
under starvation conditions, egestion of all food vacuoles 
occurs. 

The fat globules, composed of neutral lipids, were 
found in all the species studied. Usually about one-third 
of the fat globules are still present after death from star- 
vation has occurred. Yet, as might be expected, all the 
free glycogen is absorbed during starvation. 

Permanent non-contractile vacuoles are normally 
present in Mayorella bigemma and in Chaos chaos. These 
vacuoles differ from contractile vacuoles only in that they 
do not contract, and are not surrounded by beta granules. 
They are readily distinguished from empty crystal vacuoles 
in Chaos chaos because they do not stain with neutral red. 
These permanent vacuoles normally do not coalesce, but 
under starvation conditions coalescence is common, and 
both size and number of the vacuoles increases. In Thec- 
amoeba striata and Amoeba proteus, permanent vacuoles 
appear in the cytoplasm under starvation conditions only. 

It was found that the growth in size of neutral red 
granules is not brought about by coalescence. Since these 
granules are not found in the cytoplasm prior to the intro- 
duction of neutral red, it is concluded that they are not 
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preformed. It is thought that they arise by the precipita- 
tion of certain material from the cytoplasmic ground sub- 
stance through the action of neutral red. 

Diffused in the cytoplasmic ground substance or hyalo- 
plasm were found ribonucleic acid, plasmalogen, and 
sulfhydryl. These compounds were not found in any of the 
cytoplasmic inclusions. The ground substance, it is con- 
cluded, is not merely a matrix in which various inclusions 
are suspended. On the contrary, the inclusion bodies may 
be looked upon as evidence of the physiological activity of 
the ground substance itself. 

107 pages. $2.00. Mic 58-500 
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CATAWBA-WATEREE RIVER DRAINAGE BASIN, 
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John Frank Randall, Ph.D. 
University of South Carolina, 1957 


This distributional study is limited to the Catawba- 
Wateree River Basin, a large upland tributary part of the 
Santee River System. Since the Catawba-Wateree River 
and the Congaree River unite to form the Santee River 
about one hundred miles from the Atlantic Ocean, this 
study will deal only with fresh-water, anadromous, and 
catadromous fishes. Furthermore, this work is limited 
to the brooks, creeks, and small rivers which flow into 
the Catawba-Wateree River proper. 

The Catawba-Wateree River Basin encompasses parts 
of or, in some instances, all of eleven North Carolina and 
seven South Carolina counties. The entire basin has an 
area of approximately 5,875 square miles. This is about 
one third of the area of the Santee River System. The 
Catawba-Wateree River Basin has parts of three physio- 
graphic provinces within its boundaries: The Blue Ridge, 
the Piedmont Upland, and the Coastal Plain. 

The method most often used for collecting specimens 
was seining. Approximately one and one-half hours were 
spent in seining an average of one-fourth of a mile of 
stream distance at each collecting site. 

The collecting of specimens for this distributional 
study of the fishes of the Catawba-Wateree River Drainage 
Basin was undertaken July 16, 1954, and completed Sep- 
tember 24, 1956. Specimems were obtained from two 
hundred-twenty-nine different locations. 

This study shows that there are currently eighty-six 
species and subspecies of fishes inhabitating the waters 
of the Catawba-Wateree River Basin. These represent 
seven orders, nineteen families, and forty-seven genera. 

There were fifty species and subspecies collected 
from the Coastal Plain, sixty-eight species and subspecies 
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from the Piedmont Upland, and thirty-one species and sub- 
species from the Blue Ridge. 

These thirteen species and subspecies were collected 
only in the Coastal Plain Province of the Catawba-Wateree 
River Basin: Lepisosteus 0. osseus (Linnaeus), Dorosoma 
(Signalosa) petenense (Gunther), Minytrema melanops 
(Rafinesque), Notropis maculatus (Hay), Umbra pygmaea 
(DeKay), Fundulus chrysotus Holbrook, Fundulus dispar 
lineolatus (Agassiz), Chologaster cornuta Agassiz, Holo- 
lepis baratti (Holbrook), Acantharchus pomotis (Baird), 
Centrarchus macropterus (Lacépéde), Mesogonistus c. 
chaetodon (Baird), Elassoma zonatum Jordan. 

The following sixteen species and subspecies were col- 
lected only in the Piedmont Upland Province of the 
Catawba-Wateree River Basin: Anguilla rostrata (Le 
Sueur), Carpiodes cyprinus (LeSueur), Moxostoma core- 
gonus (Cope), Carassius auratus (Linnaeus), Cyprinus car- 
pio Linnaeus, Hybopsis labrosus (Cope), Notropis altipin- 
nis wrighti Hubbs and Raney, Notropis cummingsae Collis 
Hubbs and Raney, Notropis lutipinnis (Jordan and Brayton), 
Ameiurus nebulosus marmoratus (LeSueur), Stizostedion 
v. vitreum (Mitchill), Hadropterus maculatus (Girard), 
Hadropterus nigrofasciatus Agassiz, Hadropterus peltatus 
(Stauffer), Hololepis collis Hubbs and Cannon, Lepibema 
chrysops Rafinesque. 

Carassius auratus (Linnaeus), Cyprinus carpio Lin- 
naeus, Stizostedion v. vitreum (Mitchill), and Lepibema 
chrysops Rafinesque are introduced species and sub- 
species. If these four fish and Anguilla rostrata (LeSueur), 
a fish which spawns in the ocean, are subtracted from the 
sixteen fishes collected only in the Piedmont Upland there 
remain fewer species and subspecies than are found only 
in the Coastal Plain. 

The following species and subspecies were collected 
only in the Blue Ridge Province of the Catawba-Wateree 
River Basin: Salmo gairdnerii irideus Gibbons, Salmo 
trutta fario Linnaeus, Salvelinus fontinalis (Mitchill), No- 
tropis galacturus (Cope), Rhinichthys a. atrotulus (Her-— 
mann). | 

The rainbow trout and the brown trout, Salmo gairdnerii 



























































































































































this the number of species increases rapidly with the addi- 
tion of such fish as Rhinichthys a. atrotulus (Hermann), 
Clinostomus vandoisulus (Cuvier and Valenciennes), and 











Micropterus d. dolomieu Lacepede. Moxostoma rupis- 
cartes Jordan and Jenkins, Hypentelium nigricans (Le 
Sueur), and Hybopsis leptocephalus (Girard) are frequently 
present in the mountain streams at the medium and lower 
elevations. Lepomis auritus (Linnaeus) is often present in 
the slower and deeper mountain streams, 

There is no increase in the number of species per 
station as lower elevations are reached in the Piedmont 
Upland and Coastal Plain Provinces of the Catawba- 
Wateree River Basin. The Piedmont Upland Province con- 
tains more species than the Coastal Plain Province and 
the Coastal Plain Province contains more species than the 
Blue Ridge Province of the Catawba-Wateree River Basin. 
All species found in both the Blue Ridge and the Coastal 
Plain are also found in the Piedmont Upland, i.e., there is 
no case of discontinuous distribution when all three physio- 
graphic provinces are considered together. 

The following have not previously been reported in the 
scientific literature as inhabitants of the Catawba-Wateree 
River Basin: Dorosoma (Signalosa) petenense (Gunther), 
Salmo gairdnerii irideus Gibbons, Salmo trutta fario Lin- 






































naeus, Carpoides cyprinus (LeSueur), Hypentelium nigri- 
cans (LeSueur), Minytrema melanops (Rafinesque), Moxo- 
stoma robustum (Cope), Carassius auratus (Linnaeus), 

Hybopsis sp., Notropis galacturus (Cope), Notropis macu- 





























latus (Hay), Notropis petersoni (Fowler), Notropis stonei 








(Fowler), Rhinichthys a. atrotulus (Hermann), Ameiurus 











nebulosus marmoratus LeSueur, Schilbeodes mollis (Her- 








mann), Esox niger LeSueur, Umbra pygmaea (DeKay), 
Fundulus chrysotus Holbrook, Fundulus dispar lineolatus 
(Agassiz), Chologaster cornuta Agassiz, Labidesthes sic- 
culus vanhyningi - i Bean and Reid, Perca/flavescens (Mitchill), 


























Stizostedion v. vitreum (Mitchill), Hadropterus maculatus 











(Girard), Hadropterus nigrofasciatus Agassiz, Hololepis 
baratti (Holbrook), Hololepis serrifer Hubbs and Cannon, 

















Acantharchus pomotis (Baird), Ambloplites r. rupestris 











irideus Gibbons and Salmo trutta fario Linnaeus, are in- 
troduced fishes which are well established in some streams 
of the higher mountains. 

The Coastal Plain produced an averagé of nine species 
and subspecies per station from a total of forty stations, 
the Piedmont Upland produced an average of nine per sta- 
tion from a total of one hundred sixty stations, and the 
Blue Ridge produced an average of six per station from a 
total of thirty-nine stations. 

Burton and Odom (1945) and Derrick (1955) have shown 
that the number of species per station decreases with alti- 
tudinal increases in certain streams of the higher moun- 
tains. Salvelinus fontinalis (Mitchill) is the only species 
found in the small brooks of the extreme headwaters of the 
Catawba-Wateree River. Ata slightly lower elevation 
Salmo gairdnerii irideus Gibbon is found and a little below 























(Rafinesque), Enneacanthus gloriosus (Holbrook), Meso- 
gonistus c. chaetodon (Baird), Micropterus d. dolomieu 
Lacépéde, Pomoxis annularis Rafinesque, Elassoma zona- 
tum Jordan, Lepibema chrysops Rafinesque, Roccus saxa- 
tilis (Walbaum). 

The following have not previously been reported in the 
scientific literature as inhabitants of the Santee River 
System: Salmo trutta fario Linnaeus, Moxostoma robus- 
tum (Cope), Carassius auratus (Linnaeus), Hybopsis sp., 
Notropis galacturus (Cope), Fundulus chrysotus Holbrook, 
Stizostedion v. vitreum (Mitchill), Ambloplites r. rupes- 
tris (Rafinesque). 

These two fish have previously been reported from the 
Catawba-Wateree River Basin but were not collected dur- 
ing this survey: Moxostoma papillosum (Cope), Catawba 
River, (Cope, 1870b); Notropis rubicroceus (Cope), Steele 
Creek, (Fowler, 1935). 376 pages. $4.80. Mic 58-413 
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